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AMATEUR 
TRANSMITTER 


MODEL AT-I 


HEATH COMPANY. 


BENTON HARBOR, 
MICHIGAN 


PRICE $1.00 


INSULATED FIRST RING SECOND RING THIRD RING 
UNINSULATED BODY COLOR END COLOR DOT COLOR 


Color First Figure Second Figure Multiplier 


AXIAL LEAD RESISTOR 


Brown — Insulated 


Biack— Non-insulated § BLACK 0 0 None 
BROWN 1 ] 0 
RED 2 2 
ORANGE 3 3 
YELLOW 4 4 
Tolerance GREEN 5 5 
Multiplier BLUE 6 6 
Ist and 2nd Significont Figures VIOLET if 7 
Wire wound resistors have GRAY 8 8 
WHITE 9 9 


Ist digit band double width 


RADIAL LEAD DOT RESISTOR 
Multiplier 


TC Multiplier Tolerance 


AXIAL LEAD CERAMIC CAPACITOR 


Multiplier 


BY-PASS COUPLING CERAMIC CAPACITOR 
Capacity 


RADIAL LEAD (BAND 
ew Multiplier 


Capacity 


Multiplier Tolerance 


Tolerance Ist Figure 


The standard color code provides all necessary information re- | The physical size of carbon resistors is determined by their 
quired to properly identify color coded resistors and capacitors. wattage rating. Carbon resistors most commonly used in Heath- 
Refer to the color code for numerical values and the zeroes or _ kits are 4% watt. Higher wattage rated resistors when specifiect 
~ multipliers assigned to the colors used. A fourth color band on are progressively larger in physical size. Small wire wound 

resistors determines tolerance rating as follows: Gold.= 5%, resistors 4% watt, ] or 2 watt may be color coded but the first 
silver = 10%. Absence of the fourth band indicates a 20% band will be double width. 


tolerance rating. MOLDED MICA. TYPE CAPACITORS RS 


RMA 3-DOT (OBSOLETE) BUTTON SILVER MICA 
RATED 500 W.V.D.C. + 20% TOL. CAPACITOR 


CURRENT STANDARD CODE 


WAZ! y 
White (RMA) ah Significant Figure 


so Class 
Black (JAN) Multiplier Multiplier Tolerance A 
Folk j igit 
Class mee Tolerance oF | 2a Significant Figure | ah digit ¥ nd a 
RMA (5-DOT OBSOLETE CODE) RMA 6-DOT (OBSOLETE) RMA 4-DOT (OBSOLETE) 


a Significant Figure Working AN) Tolerance as % 


Veltage 2nd >Significant Figures 5 sei 
Multiplier ' » Multiplier 3rd 5 wae tage : 
4 g . N \ 4 ov ee 
) Front Ist 2nd | Significant Figure OY OW n POE nile 
\) ipli MY QS —— Multiplier 
Working Voltage baudrdlict WS QM H Multiplier | P 
Ww Rear olerance “hs  sighifican Figure | 
Tolerance Tolerance Working Voltage Ist } 


Blank 


MOLDED PAPER TYPE CAPACITORS 


Ist (significant Fi MOLDED FLAT CAPACITOR JAN. CODE CAPACITOR — 
2nd |Stgni a ie Commercial Code : Ist ( Significant 
Multiplier Working Volts Figure 
Normally 
stamped for 
value 


Tolerance Qnd Significant howe Multiplier 


Ist\ Voltage Figure 
) A 2 digit voltage rating indicates more than 900 V. Tolerance 


Add 2 zeros te end of 2 digit number. 


2nd 
st Characteristic 


; significant Figure 


The tolerance rating of capacitors is determined by the color In the design of Heathkits, the temperature coefficient of ceramic 
code. For example: red = 2%; green = 5%, etc. The voltage | or mica capacitors is not generally a critical factor and there-' 
rating of capacitors is obtained by multiplying the color value... fore Heathkit manuals avoid reference to temperature coeffi- — 
by 100. For example: orange = 3 & 100 or 300 volts. Blue = cient specifications. 

6 X 100 or 600 volts. Courtesy or aringices i 


_ ASSEMBLY AND OPERATION OF THE 
~ HEATHKIT AMATEUR TRANSMITTER 


| MODEL AT-1 


SPECIFICATIONS 


Semeeeriiplifier Power Input......................... 25-30 Watts 
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' INTRODUCTION 


The Heathkit Model AT+1 Transmitter was designed to provide both the beginning and experi- 
enced amateur with a simply constructed yet versatile kit form transmitter at modest cost. 
Consideration was also given to the probable enlarging of the operator's station. Rather than 
become obsolete, the AT-1 can be operated with crystal or VFOcontrol and used as an all-band 
exciter for a high powerfinal. It has provision for modulation as a low power phone transmitter 
and can be used directly as such or used to drive a linear amplifier in a high power phone sta- 
tion. For the ''old timer," it makes an excellent standby transmitter while the big "rig" is 
being overhauled. 


The transmitter incorporates the maximum permissible shielding to minimize TVI from har- 
monics radiated directly by the transmitter. The amplifier stage operates as a doubler on the 
higher frequencies to eliminate the possibility of parasitic oscillations. 


Although primarily designed for crystal operation, it will perform equally well when driven by 
a VFO and is equipped to supply the VFO with both plate and filament power from an octal sock- 
et on the rear of the transmitter chassis. The band switching knob on the panel switches both 
the oscillator and amplifier coils simultaneously. This not only increases the convenience of 
operation but also lessens the possibility of operation on the wrong crystal or VFO harmonic. 
A three position miter switch provides for measurement of the amplifier grid current, ampli- 
fier plate current, and has an "off" position for use when the transmitter is being keyed. 


The transmitter incorporates tried and proven tube types and circuitry, careful layout, and 
quality components. It will give long and reliable service when properly cogstructed. 


CIRCUIT DESCRIPTION 


The power supply is conventional. A transformer steps up the AC line voltage to approximately 
400 volts, which is then converted to direct current by the action of a 0U4G full-wave rectifier 
tube. Ripple component present in the output of the rectifier is removed by a "brute force" fil- 
ter consisting of four electrolytic condensers and a filter choke. A switch in the AC line turns 
the transmitter ON and OFF. Another switch in the negative return shuts off the DC power 
when in the STANDBY position, leaving the filaments on. 


no 


The crystal oscillator consists of a 6AG7 tube operated in a tuned or untuned Colpitts circuit. 
The plate circuit of the oscillator is untuned when the transmitter is operated on the 80 meter 
band. This prevents coupling between oscillator and amplifier coils when both are at the same 
frequency. On all other bands the oscillator is operated as a tuned plate amplifier or doubler 
stage. One set of contacts on the band switch inserts the proper oscillator coil for each band. 
Grid bias for the 6AG7 is obtained mainly from a grid leak resistor and partially from resist- 
ance inthe cathode circuit. 


The output stage consists of a6L6 amplifier-doubler which may be operated up to approximately 
30 watts input on CW or Phone. Four coils each having preadjusted antenna coupling loops are 
connected in turn to the 6L6 plate circuit by the action of the band switch. These coils cover 
the frequency range from 3.5 to 30 mc. Bias for this stage is derived from the grid current 
flowing through the grid resistor and is only present when the stage is being excited by the os- 
cillator. The Grid-plate meter has its full scale sensitivity automatically changed from 10 to 
100 milliamperes when switched from the grid to plate position. 


Two octal sockets on the rear of the chassis provide connections for audio input and VFO power 
output. A coaxial jack, when used with 52 ohm coax cable, provides a shielded RF output to the 
antenna coupler. A .5 ufd condenser and a100 © resistor across the key jack provide an effec- 
tive key click filter. 
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NOTES ON ASSEMBLY AND WIRING 


The Heathkit Model AT-1 Amateur Transmitter, when constructed in accordance with the in- 
structions in this manual, is a high quality reliable means of communication capable of years 
of trouble-free service. Wetherefore urge you totake the necessary timeto assemble andwire 
the kit carefully. Do not hurry the work and you will be rewarded with the pride that comes 
from DX contacts with a self-constructed transmitter. 


This manual is supplied to assist you in every way to complete the transmitter with the least 
possible chance for error. We suggest that you take a few minutes now and read the entire 
manual through before any work is started. This willenable you toproceed with the work much 
faster when construction is started. The large fold-in pictorials are handy to attach to the wall 
above your work space. Their use will greatly simplify the completion of the kit. These dia- 
grams are repeated in smaller form within the manual. We suggest that you retain the manual 
in your files for future reference, both in the use of the transmitter and for its maintenance. 


UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In 
so doing, you will become acquainted with each part. Refer to the charts and other information 
shown onthe inside covers of the manual tohelp you to identify any parts about which there may 
be a question. If some shortage is found in checking the parts, please notify us promptly and 
return the inspection slip with your letter to us. Hardware items are counted by weight and if 
a few are missing, please obtain them locally if at all possible. 


Read the note on soldering on the inside of the back cover. Crimp all leads tightly to the ter- 
minal before soldering. Be sure both the lead and the terminal are free of wax, corrosion, or 
other foreign substances. Use only the best rosin core solder, preferably a type containing the 
new activated fluxes, such as Kester ''Resin-Five,"' Ersin ''Multicore, '' or similar types. 


NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE 
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN USED. 


WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW ROLL PLAIN- 
LY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED. 


Resistors and condensers generally have a tolerance rating of +20% unless otherwise stated in 
the parts list. Therefore a 100 KQ resistor may test anywhere from 80 K® to 120 KQ. (The 
letter K is commonly used to designate a multiplier of 1000.) Tolerances on condensers are 
generally even greater. Limits of +100% and -50% are common for electrolytic condensers. 
The parts furnished with your Heathkit have been specified so as to not adversely affect the op- 
eration of the finished transmitter. 


In order to expedite delivery to you, we are occasionally forced to make minor substitutions of 
parts. Suchsubstitutions are carefullychecked beforethey are approved, and the parts supplied 
will work satisfactorily. By checking the parts list for resistors, for example, you may find 
that a 2.2 megohm resistor has been supplied in place of a 2 megohm as shown in the parts list. 
These changes are self-evident and are mentioned here only tc prevent confusion in checking 
the contents of your kit. 


We strongly urge that you follow the wiring and parts layout shown in this manual. The position 
of wires and parts is extremely critical in a high frequency transmitter, and changes may se- 
riously affect the characteristics of the circuit. 
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STEP-BY-STEP ASSEMBLY INSTRUCTIONS 


The following instructions are presented in a simple, logical, step-by-step sequence to enable 
you to complete your kit with the least possible confusion. 


Be sure toread each step all the way through before starting. When a step is completed, check 
it off in the space provided. This makes it easy to resume construction after your work has 
been interrupted. 


NOTE: We suggest that you do the following before any work is started: 


iif 


Select from the large fold-in pictorials included with the manual the diagram showing the 
phase of construction you are engaged in at thetime. Attach this diagram to the wallabove 
your work space. 

After identifying the parts from the parts list, lay them out in a large shallow box so that 
they are readily accessible. This will save considerable time in construction. 

Read thoroughly the assembly and wiring instructions on the inside rear cover of the man- 
ual and refer to the general information on both inside covers of the manual to identify the 
parts. 

In assembling the kit, use lockwashers under all nuts unless a solder lug is used. Tube 
sockets are mounted with the metal flange inside the chassis. All screws have their heads 
on top or outside of the chassis. This construction may be noted by referring to Figure 1. 
Unless otherwise stated, 6-32 screws, lockwashers and nuts are used in mounting of parts. 
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CHASSIS ASSEMBLY 


( LY Mount an octal socket in hole A with the keyway toward the center of the chassis. At the 
same time mount a four-lug terminal strip under the chassis, using the mounting screw 
nearest the center of the chassis. As previously stated, 6-32 screws, lockwashers and 
nuts are used in mounting all parts unless otherwise specified. 

(4 Mount an octal socket in hole B with the keyway toward the center of the chassis. At the 

same time, mount a three-lug terminal strip under the chassis and a solder lug on top of 

the chassis, using the mounting screw nearest the center of the chassis as shown in Figures 

1 and 2. 


( ‘) Mount an octal socket in hole C with the keyway toward the right side of the chassis when 
viewed from the rear and a three-lug terminal strip mounted on the left hand mounting 
screw. Refer to Figure 1. 


yA 


(\ Mount two octal sockets in holes D and E with their keyways as shown in Figure l. 


({) Insert 3/8" rubber grommets in holes F and G. 


ee the coaxial output jack in hole H using 4-40 screws and nuts. 

(\ | Mount the filter choke on top of the chassis with the leads over the grommet G using the 
Oo mounting holes at the right rear of the chassis. Place a solder lug under the nut near- 

est the edge of the chassis and a two-lug terminal strip under the other nut. See Figure l, 


(| Mount the power transformer on top and at the left rear of the chassis, using 8-32 screws, 
nuts and lockwashers. Orient the transformer so that the red leads emerge nearest the 
center of the chassis. 


oh 


pss ASSEMBLY OF CHASSIS TO PANEL 


(t) Mount the two slide switches S-1 and S-2 with their terminal lugs in the position shown in 
Figure 1. The mounting screws for these switches go through both the panel and the chas- 
sis and secure the chassis to the panel. Do not tighten the screws yet. 


(Mount the meter switch SM through the 3/8" hole in the center of the panel and chassis, 
using a 3/8" lockwasher behind the chassis and a 3/8" flatwasher and nut in front of the 
pavel. Refer to Figure 1 for switch position and to Figure 3 for method of mounting con- 

ols. 


PANEL 


( Align panel square with chassis and tighten screws. 


LOCKWASHER 


7 


} HOW TO MOUNT CONTROLS & SWITCHES 
‘ 


J 


) Mount the phone jack in the hole provided at the right bottom of the panel, using a lock- 
washer, flatwasher and nut. Position as shown in Figure 1. 


Fig. 3 


(“ 
() Mount the crystal holder so that the terminals protrude through the back of the panel as 
shown in Figure 1, using a 4-40 screw and nut. 


Note: The tuning condensers and coil assembly will be mounted after the bottom of the chassis 
has been wired. 
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WIRING OF THE AT-1 TRANSMITTER 


NOTE: Before beginning the wiring, refer again to the notes on wiring and soldering on the in- 
side rear cover of the manual. We cannot stress too strongly the importance of careful wiring 
and soldering when applied to radio frequency circuits. In building this transmitter, you will 
use a considerable amount of heavy tinned wire. Both from the standpoint of neatness and ef- 
ficiency, the leads should be kept short and straight. Sharp bends are to be avoided when pos- 
Sible and RF leads in the gridand plate circuits should be isolated as far as possible from other 
circuits and from each other. Soldering should be done with a great deal of care so that fluxes 
will not run over onto adjacent insulation; thus causing leakage and a possible loss of power. 


Components are given code designations sothat identification of parts on both the diagrams and 
on the written matter is easily defined. The tube sockets are numbered A to E inclusive and 
correspond to the mounting holes referred to previously under assembly instructions. It is 
recommended that the tube sockets be marked in pencil on the bottom of the chassis, A to E. 


Switches are designated as S-1, S-B, etc. Other parts are referred to ina similar manner 
which will be readily apparent as the work progresses. Octalsockets are numbered in a clock- 
wise direction, starting from the left of the keyway when viewed from the bottom. The ground- 
ing lugs attached to the sockets are numbered in the same way. See Figure 4. 


Thus a connection to BD means terminal 5 counted oRouno 
in a clockwise direction from the keyway on socket 0! 
B. Similarly, AG-3 is the number 3 ground lug 
measured in the same manner on socket A. 


Fig. 4 
* 
Leads on resistors, condensers and transformers are generally much longer than they need to 
be to make the indicated connections. In these cases, the excess leads should be cut off before 
the part is added to the chassis. Not only does this make the wiring much neater, but in radio 
frequency work the excess length of the lead may actually create tuned parasitic circuits at un- 
desired frequencies. 


Wire is to be insulated unless otherwise specified. Insulated sleeving is to be used on bare 
wires when called for. 


WIRING OF POWER SUPPLY 
(S) means solder. (NS) means do not solder yet. 
NOTE: Refer to the schematic and to Pictorial 1 for the following wiring. 
( nnect a .001 pfd condenser from TA1 (NS) (use sleeving) to CG1 (S). See Pictorial 1. 
( 
fo : 
( ‘Wa the red leads from the power transformer together and connect one red lead to C4(S). 
O 


nnect a .001 ufd condenser from TA2 (NS) (use sleeving) to CG4 (S). 


(U nnect the other red lead from the transformer to C6 (S). 
(\4 Co éct the red-yellow lead from the transformer to C7 (NS). 


(~) Connect the other yellow lead from the transformer to C8 (NS). 


st the yellow leads from the transformer together and connect one yellow lead to C2(S). 


Peas the green leads from the transformer together and connect one green lead to D2 (NS). 
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( \y Connect the other green lead from the transformer to DG4 (NS). 
(A_) Twist the black leads from the transformer together and connect one black lead to TA1 (NS) . 
( | “Connect the other black lead to TA2 (NS). 


( | y Twist together two pieces of hookup wire about 7" long. Strip the insulation from one pair 
of ends and connect to the terminals of S1 (S). 


e y Run the twisted pair of leads close to the chassis to terminals TA2 and TA3. Cut wire to 
proper length and connect either one to TA2 (S) and the other to TA3 (NS). 


( ) Connect a lead from A2 (NS) to D2 (S). 

( ) Run a piece of light bare wire from D1 (S) through D7 (S) to DG4 (S). 

(L. Connect a wire from C7 (S) to either terminal on switch S2 (S). 

(/_)-Connect a wire from the other switch terminal (S) to J2 (NS) on the phone jack. 
(__)-Connect a short bare wire from J2 (S) to J3 (S). 

(4 conned a wire from A2 (S) to B7 (S). 


(Z x Twist the leads from the filter choke together and pass them through the grommet G. Run 
these leads close to the back edge of the chassis over to the socket C. 


(¢) Connect one lead of the choke to C8 (NS). a 
(Connect the other lead to C3 (NS). 


Note: In wiring the following condensers, cut the leads to a length that will allow the condensers 
to fit snugly between their connection points. See Pictorial 1. 


(2 peConnect the positive lead of an 8 ufd 350 volt condenser to C8 (S). The positive lead will 
~ have the word POSITIVE or PLUS markings on that end of the condenser case. Connect the 
other lead of this condenser to TD2 (NS). 

Cy Connect the positive lead of an 8 pfd 350 volt condenser to TD2 (S). 

(x PCounaet the other lead of this condenser to the solder lug near the chassis edge (NS). 

({ )}-Connect the positive lead of an 8 yfd 350 volt condenser to C3 (NS). 

(CL) omen the other lead of this condenser to TD1 (NS). 

(©) Connect the positive lead of an 8 ufd 350 volt condenser to TD1 (NS). 

(YU Connect the other lead of this condenser to the solder lug near the chassis edge (NS). 


(( )-€onnect a 47 KQ & watt resistor between C3 (NS) and TD1 (NS). 


(/ J Connect a47 KQ 2 watt resistor between TD1(S) and the solder lug at the edge of the chas- 
“sis (S). 


(/ ) Connect a wire from C3 (NS) to D4 (NS). 
(Bat Connect a wire from C3 (S) to E3 (S). 
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((_’Connect one end of a wire about 16" long to E4 (S). 


(Run the wire around the outside edge of the chassis as shown in Pictorial 1 and connect the 
other end to SM1 (NS). Refer to Figure 1 or Pictorial 1 for SM1 connection. 


This completes the power supply wiring. 


WIRING OF THE OSCILLATOR TUBE 


Note: For best operation and ease of construction, parts should be placed as shown in Pictori- 
an. 


¢ + Connect a wire from D4 (S) to TB4 (NS). 

(2 Comes a piece of light bare wire to A3 (S). Pass the wire through AGI (NS) to Al (S). 
wr conaset a 100 KQ resistor from A4 (NS) to AG1 (S). 

(“) cick a piece of light bare wire from A7 (S) to AG4 (NS). 

CAUTION: Do not use 6 1/2" length of heavy bus wire until called for. 

(/ i Connect a heavy bare wire from Xx1 (S) to AG3 (NS). See Pictorial 1. 

Ge ay Connect a .001 «fd mica condenser from A6 (use sleeving) (NS) to AG4 (NS). 


(jC onnect one end of a 100 wuf mica condenser to AG3(S). Connect the other end to A5(NS). 
(Use Sleeving. ) 


> a 


(Ly Connect one end of a 15 uuf mica condenser to A5 (NS). (Use sleeving.) Connect the other 
end, to A4 (NS). (Use sleeving. ) 


tt Conneét a heavy bare wire from X2 (S) to A4 (S). See Pictorial 1. 
( at an RF choke from AS (S) to TB1 (NS). 
(\) Connect a 100 2 1/2 watt resistor from TB1 (S) to TB3 (NS). ' 
Note: At this point, the builder has two choices in the method of keying the transmitter. In the 
interest of stability, it is recommended that only the amplifier stage be keyed. However, it 
may be wired so that both the amplifier and oscillator stage can be keyed simultaneously for 
break-in operation. If it is desired to key only the amplifier, connect a short bare wire from 
TB3 (S) to AG4 (S)._ If both stages are to be keyed, connect a .001 ufd condenser from TB3 (NS). 
to AG4 (S) in place of the bare wire;..then, connect a Wire to TB3 (S). Run this wire along:the 
“front edge of the chassis to J1 (NS). All wiring instructions that follow apply for either method 
of keype. 

(\y (A omect a 47 KQ 2 watt resistor from A6 (S) to TB4 (NS). 
i) ) Connect.the single pi 90 zh RF choke from A8 (NS) to TB4 (S). 
( ) ) €onnect a 100 wuf mica condenser from A8 (S) to TB2 (NS). 


This completes the oscillator tube wiring. 
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AMPLIFIER TUBE WIRING 
Pe Connect a light bare wire from Bl (S). Pass the wire through B2 (S) to BG1 (NS). 
( 2-Connect a 4.7 KQ resistor from TC2 (NS) to BG1 (NS). 
er Connect 5 -001 yfd mica condenser from BG3 (NS) to B4 (NS). (Use sleeving. ) 
Connect a .001 fd mica condenser from BG3 (S) to B8 (NS). (Use sleeving. ) 


( onnect a wire from B8 (S) to J1 (NS). 


VY) ebnect the outside foil of a .5 ufd paper condenser to B6(NS). (Use sleeving.) See Picto- 


a. mounting position. 
onnect the other end of the condenser to J1 (S). (Use sleeving. ) 


EeConnect a 100 2 1 watt resistor from B6 (S) to BG4 (S). 


( 
ee 100 j:uf mica condenser from TC1 (NS) to BS5 (NS). 


Pe oinect a 47 KQ 2 watt resistor from B5 (S) to TC2 (NS). 


( 
= a wire from TC2 (S) to SM5 (Ss). 
( 


onnect a wire from SM2 (S) to BGI (S). Run the wire along the front of the chassis. 


onnect a 22 KQ 2 watt resistor from B4 (S) to TC3 (NS). 
Ee: a 100 wuf 1,000 volt mica condenser to B3 (NS). Pass this condenser through the 
hole in the chassis adjacent to the tube socket so that the insulated part of the condenser is 
centered in the hole. Leave the other end free. See Pictorial 1. 


“~-~ 


( onnect an RF choke between B3 (S) and TC3 (NS). 
Connect a wire from TC3 (S) to SM4 (NS). 
() Connect a 51 21 watt 5% resistor from SM1 (S) to SM4 (Ss). 


This completes the amplifier wiring. 


COIL ASSEMBLY AND WIRING 
( Mount the oscillator coil as shown in Figure 2 placing a solder lug under the head of the 


scréw. Use a lockwasher and nut on the underside of the chassis. 


Se POP AAI 


e oscillator and amplifier variable tuning condensers CO and CA on the panel as 
ap Figure 2, using round head 6-32 screws. _ 


Examine Pictorial 2 carefully, noting the terminal positions of the band switchSB and mount 
on the panel as shown in Pictorial 2 omitting the lockwasher. Use a flatwasher and nut on 


% the front of the panel and do not tighten the nut yet. 
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V/) By referring to Figure 2 and Pictorial 2, you will note that the coil bracket CB anchors the 
rear end of the band switch as well as supporting the amplifiercoils. Slide the holes in the 
flat portion of the coil bracket over the two screws protruding from the rear of the band 
switch and secure using 5-40 nuts and lockwashers furnished. 


VW) Now align the three holes in the base of. the coil bracket with the holes in the chassis and 
mount the coil bracket to the chassis using 6-32 screws, nuts, and lockwashers. 


(/¥ Tighten the 3/8" band switch nut. 
(\4) Mount the four coil clamps on the coil bracket as shown in Figure 2. 
( [ y Mount the meter through the large hole at the top of the panel and secure the meter to the 


panel by means of the clamp furnished. Be sure to align the meter square with the panel 
before tightening the clamp. 
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PICTORIAL 2 


COIL WIRING 


Note: The wiring of the oscillator and amplifier coils is somewhat difficult due tothe large size 
wire used. The work may be performed from both the top of the chassis and through the large 
hole from the bottom. Care taken at this point will result in neatness and operating efficiency. 


(cy Connect a wire from SM3 (S) to + meter M1 (NS). 
(Cy Connect a wire from SM6 (S) to - meter M2 (NS). 
(Ly Connect a .001 ufd mica condenser from M1 (S) to M2 (S). 


(()-Eonnect a heavy tinned wire from CO1 on the oscillator tuning condenser (S) to XC1 on the 
oscillator coil (NS). 


(2)Connect a heavy tinned wire from XC1 (S) on the oscillator coil to the solder lug under the 
coil mounting screw (S). 

( LyRun a heavy tinned wire from SB4 on the band switch (S) through terminal XC4 on the oscil- 
lator coil to terminal CO2A on the tuning condenser. Solder XC4 and CO2A. 


/_)-Conneet a heavy tinned wire from SB2 (S) to XC3 (S). 


(/y Connect a heavy tinned wire from SB1 (S) to XC2 (S). 


Note: The amplifier coils may be identified by the number of turns on each. The 10 meter coil 
10C having the least turns, and the 80 meter coil 80C having the most. The coils 20C, 40C, 
and 80C have condensers connected across the terminals 1 and 2. See Figure 5 for mounting 
details. 


/ 
r 4 5 
(LA Connect a 22 wuf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 20C 
(NS). 
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Bas a 38 uf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 40C 


(NS 
Connect a 68 wut 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 80C 
(NS 


ir 10 meter coil 10C in the lowest coil clamp. Connect a heavy tinned wire from 


10C2 to SB11. Align the coil straight and parallel to the chassis; then solder the connec- 


tions. : 
ae a short heavy tinned wire from 10C4 (S) to SB6 (S). 
I 


( 
en the 20 meter coil 20C in the next higher coil clamp. 


(Z4*“Connect a short heavy tinned wire from 20C2 to SB12. Observe the same precautions as 
with the 10 meter coil and solder the connections. 


( Connect a short heavy tinned wire from 20C4 (S) to SB7 (S). 


ea 40 meter coil 40C in the next coil clamp. 

Connect a short heavy tinned wire from 40C2 to SB13. Align the coil and solder the con- 
nectwons. 

(/ ¥Connect a short heavy tinned wire from 40C4 (S) to SB8 (S). 


Ve the 80 meter coil 80C in the top coil clamp. 


( -onnect a short heavy tinned wire from 80C2 to SB14. Align and solder. 


Connect a short heavy tinned wire from 80C4 (S) to SB9 (S). 


) Run a heavy tinned wire through the #1 terminals of all the coil. See Pictorial 2 and Fig- 
ure 6. 


aN 
» 
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(7 solder connections 80C1 and 40C1. 


2 ait ‘Connect one end of a heavy tinned wire to SB10(S). Run this wire around coil 10C to CA2B 
on thé tuning condenser (S). See Figure 6. 


(Fe Connect the end of the 100 uwuf condenser coming through the chassis to CA2A (S). 
(Ly i a heavy tinned wire from CA1 on the amplifier tuning condenser to 20C1. Solder CA1 
pit ZOC 


Ze iia a heavy tinned wire through all the #3 terminals on the coils. Solder all connections 
os 10€ 3) 


(14 Run a heavy tinned wire from 10C1 through the solder lug adjacent to the tube socket to 
cee Solder all connections. 


‘9 Pa ©n the bottom side of the chassis run the 6 1/2" length of bus between TB2(S) and TC1(S). 
(Pa Eccles a heavy tinned wire to SB3(S). Run this wire clear of terminal SB4to the bus wire 
‘ sb installed. Make a firm connection to this bus and solder. 


(ly Keon a heavy tinned wire from SB5 down through the large hole in the chassis to the center 
terminal of the coax jack H. Arrange wire to clear all components and solder the connec- 
tions...See Pictorial tt 


({ )insert the AC line cord through the grommet F in the rear of the chassis. Tie a knot in the 
f cord avout 3"' from the end. 


( y Comngot one end of the cord to TAI (S). 
(f fy, Connet the other end to TA3 (S). Bic: 7 


( bon the male octal plug furnished, connect a 
jumper from pin 3 to pin 4 (S). See Figure 7. 
Pit 
L ) Install, the two round knobs on the tuning condensers. Align the pointers in such a manner 
that. the pointer reads 100 when the condenser is fully meshed (maximum capacity). 


( 

neat Install the pointer knobs on the band and meter switch. Tighten the set screw on the flat 
part of the switch shaft. 

This completes the wiring of your Heathkit Model AT-1. 


TRANSMITTER 


TESTING THE TRANSMITTER 


CAUTION: VOLTAGES DANGEROUS TO LIFE ARE PRESENT ON THIS TRANSMITTER. USE 
EXTREME CARE WHEN TRANSMITTER IS OUT OF CASE. 


Before testing the transmitter, recheck all wiring. Damage to components may result due to 
errors in wiring. 


( ) Insert an 80 meter crystal in the crystal socket. 
( ) Plug a key into the key jack. 


( ) Turn the STANDBY switch off and the OFF-ON switch on. Allow about two minutes for 
warmup. 
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(_ ) Turn the band switch to the 80M position and the meter switch to GRID position. 


es.) Turn the STANDBY switch to PLATE-ON position and depress the key momentarily. The 
meter should indicate a low value of current. Release key. 


( ) Turn the meter switch to the PLATE position and again depress the key. The meter should 
| read a high value ofcurrent. Quickly tune the control marked OUTPUT. The meter should 
show a pronounced dip. Release key. 


( ) Turn the band switch to the 40M position and the meter switch to the GRID position. 


( ) Depress the key and tune the DRIVER control for maximum indication on the meter. Re- 
lease key. 


( ) Turn meter switch to the PLATE position and depress key. Tune the OUTPUT control for 
a pronounced dip. Release key. 


( ) Repeat the last two steps on the 20 and 10 meter bands. If the results obtained are similar 
to those described above, the transmitter is operating correctly and may be installed inthe 
cabinet. If not, refer to the section on trouble-shooting in the back part of this manual. 


( ) Install the rubber feet on the cabinet. See Figure 8. 


( ) Slide the transmitter into the cabinet being careful 
not to damage any of the components. 


( ) Attach the transmitter to the cabinet by means of the Reale nent 
two sheet metal screws in the rear and the eight sheet ir 
metal screws in the panel. ia) 
This completes the transmitter. Fig. 8 


COUPLING THE TRANSMITTER TO THE ANTENNA 


Almost any piece of wire may be made to radiate when a source of RF power is connected to it. 
However, this does not mean it will radiate well and if an antenna is constructed based on this 
Supposition, it is quite likely you will not get out of your backyard. : 


The results obtained with any transmitter are more dependent upon the antenna and the coupling 
system than upon the power input to the transmitter. Consequently, the effort applied to the 
design and installation of an efficient antenna system and the care taken in matching this sys- 
tem to the transmitter will be well worth the time and trouble taken. 


Itis not within the scope of this manual to go into a complete description ofall types of antennas 
and coupling systems. Therefore, we will describe only a few basic types of antennas and cou- 
pling systems. For more detailed descriptions of antenna systems, the reader is referred to 
the handbooks published by amateur radio organizations. 


END FED-HERTZ AND MARCONI 


This consists merely of a single wire from 1/4 wave length long to any even multiple thereof. 
One end of the wire is coupled to the transmitter and the other end supported as free in space 
as possible. If this antenna is operated against ground, it is known as a MARCONI antenna. 
Its greatest disadvantage is due to the necessity of bringing part of the radiating element into 
the radio room where its proximity to nearby objects increases losses. Its greatest advantage 
is its simplicity and compact size where space is ata premium. See Figures 9 and 10. 
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END FED HERTZ MARCONI I} 


Fig. 9 Fig. 10 


In Figure 9 the coil and condenser combination should be capable of tuning to the transmitter 
output frequency. In Figure 10 the condenser should have a large capacity and the coil tapped 
to allow for any length of antenna. 


END FED-ZEPP, DIPOLE, AND FOLDED DIPOLE ANTENNAS 


In the average station, it will be found expedient to have the radiating portion of the antenna 
some distance from the transmitter. This statement assumes that the amateur will have his 
antenna up high and clear of nearby objects, whereas, the actual transmitter may be in the 
basement or any other room in the house. In this case, some form of transmission line must 
be used to efficiently connect the transmitter to the antenna. 


There are two basic types of transmission lines; the untuned, non-resonant, or "flat" line, and 
the tuned, resonant line. The untuned line may be made any length within reason providing it 
meets all requirements of a non-resonant line. These requirements are quite critical. The 
untuned line must be physically symetrical throughout its length and must be terminated in its 
characteristic impedance. In general, it is a one band antenna as the terminating impedance of 
the antenna will not remain the same for operation on other bands. The untuned line has a 
standing wave ratio (SWR) of 1 to 1. More will be said about standing waves later. 


The resonant or tuned transmission line is the type more generally used when it is desired to 
operate an antenna on several harmonically related bands. In this type of transmission line, 
standing waves are usually always present to some degree. They should be kept to aminimum. 


STANDING WAVES: When energy is applied to one endof a transmission line, it flows out along 
the line from the source to the terminating point. In this case, the antenna. If the impedance 
of the terminating point exactly matches the surge impedance of the line, the energy is absorbed 
as fast as it arrives at that point. If the terminating point does not match the impedance of the 
line, some of the energy is reflected back along the line. The ratio of energy going out along 
the line to the amount reflected back along the line represents the standing wave ratio (SWR). 


This, in turn, is equal to the ratio of mismatch between the line and its terminating point. 


TRANSMISSION LINE SURGE IMPEDANCE: 
Z5 = 276 LOG, as 


S being the center to center spacing and D the diameter of the conductors measured in the same 
units. 


This formula is for two-wire transmission lines. If coax cable is used for transmission line, 


the impedance is governed by the type used. This impedance being fixed in the manufacturing 
process. Theimpedance of an unknown coax line maybe calculated from the following formula . 
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COAX IMPEDANCE: 


Zo = 138 LOG By 
D 


D, being the inside diameter of the outer conductor. D the outside diameter of the inter-con- 
ductor measured in the same units. 


10 


The antenna systems mentioned at the beginning of this section all use some form of transmis- 
Sion line, either coax or two-wire line can be used on any of them but may not be as well suited 
to one as to the other. 


The Zepp antenna, which is an End Fed type capable of multi-band operation, is usually used 
with the two-wire tuned line. It has been the "hams" old standby for many years and is ideally 
suited where one end of the antenna is in the vicinity of the transmitter. It is tuned either in 
series or parallel depending upon the electrical length of the transmission line. The Zepp an- 
tenna may be coupled to the transmitter as shown in Figure 11. 


SERIES PARALLEL 
TUNING TUNING 


el ae 


TO T 
TRANSMITTER TRANSMITTER 


Fig. 11 


The dipole, sometimes incorrectly called a Center Fed Zepp, consists of two quarter wave el- 
ements with the transmission line connected at the electrical center. The characteristic im- 
pedance of this type antenna is approximately 72 ohms and, as such may be used with 72 ohm 
coax toform a non-resonant line providing the electrical length of the antenna proper is exactly 
matched to the frequency operated. 


As previously stated, this form of transmission line tends to limit the antenna to one-band op- 
eration. Consequently, the center fed antenna is ustally fed with a two-wire resonant system 
and is tuned in the same manner as shown in Figure 11 for the end fed Zepp antenna. 


The folded dipole antenna is ideally suited toflat line operation and although this again presents 
the single band characteristic, it probably represents the easiest method for the beginning am- 
ateur to get on the air. The characteristic impedance of the folded dipole is approximately 300 
ohms, which just happens to be the surge impedance of the "twin-lead'' used in TV work. Thus, 
by using "'twin-lead" for the flat top part of the antenna and more of the same for the trans- 
mission line; we have our antenna ready to radiate. The method of doing this is illustrated in 
Figure 12. 


94 X%, 300.52 TWINLEAD 


WIRES CONNECTED 
AT ENDS 


300.5% TWINLEAD 
ANY LENGTH 


Figii2 
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The two wires of the ''twin- -lead" are shorted at the ends, and one of the wires is opened at the 
center to form the flat top. “Another piece of "twin- lead" is connected to the open center wires 
to form the transmission line. It is recommended that transmitting type ''twin-lead" be used. 


Antennas of this type are available commercially. 


. —s o ANTENNA FORMULA 


One Wave Length in Space = 300,000 Meters 
Fc 


6 
Center Fed Dipole One Half Wave Long - Length in feet = 468 
F 


mc 
Folded Dipole One Half Wave Long - Length in feet = 462 & 
; Fic 
Zepp Antenna One Half Wave Long - Length in feet = 492 
Re 
me 


ANTENNA COUPLER 


The antenna coupler must meet one main requirement. It must match the transmission line to 
the output of the transmitter. It must also serve as a method of variable coupling between the 
antenna and the RF amplifier, if this has not been taken care of in the transmitter. It helps to 
eliminate TVI by the suppression of harmonics. 


Basically, the antenna coupler is an impedance transformer, transforming the relatively high 
impedance output of the transmitter to the low impedance of the transmission line. The addi- 
tional tuned circuit it incorporates tends to suppress harmonics present in the transmitter out- 
put. It may be placed some distance from the transmitter for convenience of connecting to the 
transmission line, providing coaxial cable is used to couple it to the transmitter. The AT-1 is 
equipped for coaxial coupling to the antenna coupler. See Figure 13 for details. 


| 


52s COAX, 
co 
C2 


Fig, 13 


rm 


The coil Ll. should match the impedance of the coaxcable as closely as possible at the frequency 
operated and the spacing between it and L2 should be adjustable to control the antenna loading. 
The circuit consisting: of L2, C1, and C2 must be capable of tuning to the transmitter frequency. 
If it is desired to series tune the antenna, the shorting bar between 3 and 4 is opened and the 
transmission line connected at these points. For parallel tuning, 3 is shorted to 4 and the 
transmission line connected to 1 and 2. Taps are provided on the coil L2 to facilitate matching 
the transmission line. 


NOTE: For more complete information about antennas and coupling systems, refer to the am- 
ateur handbook. 
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AT-1 OPERATION ADJUSTMENTS 


The AT-1 transmitter may be operated on the amateur bands of 80, 40, 20, 15, 11, and 10 me- 
ters using crystal or VFO control. Before attempting operation in any particular band, the op- 
erator should ascertain the frequency range of the desired band and the type of emission per- 
missible in any portion of that band. After the desired frequency of operation has been arrived 
at, the crystal frequency necessary may be found by dividing the desired frequency by the har- 
monic relation to the crystal fundamental. 


It is possible to operate the 10 meter band from an 80 meter crystal operating on its 8th harmon- 
ic but it is advisable to use 40 meter crystals for operation in the bands from 20 to 10 meters. 


A VFO may be used to control the transmitter by plugging the output of the VFO into the crystal 
socket. If a VFO is used, care should be taken to ascertain that the VFO output is within the 
band, particularly on the higher frequencies where the error will be multiplied. 


80 METER OPERATION 


NOTE: All adjustments should be made quickly as the tubes draw excessive current when their 
associated circuits are not in resonance. 


It is assumed that the proper antenna and coupler is attached to the transmitter in the following 
paragraphs and that a key is plugged in. 


Plug in a crystal with a frequency between 3,500 and 4,000 kc. Turn on power switch and allow 
transmitter to warm up for a short time. Leave STANDBY switch in STANDBY position. Turn 
the meter switch to the PLATE position. Turn on STANDBY switch, depress key and quickly 
tune OUTPUT control for a dip. It is not necessary to adjust the DRIVER control on this band. 


While holding key depressed, tune antenna coupler for a rise in plate current. As the antenna 
is tuned for increased current, continuously adjust OUTPUT control for resonance as indicated 
by a dip in current. A point should be reached where the meter will still show a dip when tuned 
through resonance, but at a considerably increased current. 


The final current reading with the antenna and transmitter both tuned to resonance should be 
about 60 to 80 milliamperes. If it is much lower than this, the antenna coupling should be in- 
creased. If a point is reached where it is no longer possible to dip the plate current, the an- 
tenna is over-coupled and the coupling should be reduced. 


40 METER OPERATION 


Plug in a crystal in the frequency range between 3,900 and 3,650 kc and turn meter switch to 
-~GRID position. Turn STANDBY switch to on, depress key and quickly tune DRIVER control for 
maximum meter reading. Release key. Turn meter switch to PLATE position, depress key 
and tune for dip. Tune antenna as outlined under 80 meter operation. 


20, 15, 11 AND 10 METER OPERATION 


The method of tuning for these bands is exactly the same method as for the 40 meter band, 
except for the choice of crystal frequencies. The 15 meter and 11 meter bands are operated on 
the 10 meter position of the band switch. Below is a chart of crystal frequencies necessary for 
operation in any of the amateur bands. 


WARNING: The frequencies listed cover the entire band limits. It is not advisable to operate 
near the band edge. When operating in the 15 meter band with a crystal frequency near 5250 kc , 
it is possible to tune to the 6th harmonic. As the 6th harmonic of that crystal is outside of any 
of the amateur bands it should be avoided. In any case, where two dips are noted when tuning 
the OUTPUT control, the one giving the most pronounced dip is the correct tuning. 
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80 METERS 


3500 to 4000 kc 
Crystal 


3500 to 4000 kc 


15 METERS 


21000 to 21450 kc 
Crystal 


9290 to 5362.5 kc 


40 METERS 


7000 to 7300 ke 


Crystal 


3500 to 3650 kc 


11 METERS 


26960 to 27230 kc 


Crystal 


6740 to 6807.5 kc 


20 METERS 


14000 to 14350 


Crystal 


3500 to 3587.5 kc 
7000 to 7175 ke 


10 METERS 


28000 to 29700 kc 


Crystal 


3900 to 3712.5 kc 


7000 to 7425 kc 
14000 to 14850 kc 


Crystals operating between any of the figures listed above can be used for operating the AT-1 ~ 
in the band they are listed under. 


RADIO TELEPHONE OPERATION 


NOTE: Phone operation is limited to certain parts of the amateur bands only. It is also re- 
stricted to certain grades of amateur licenses. This must be taken into consideration before — 
operating the AT-1 as a phone transmitter. 


Modulation of a transmitter involves several factors not present inCWoperation. For example, 
the load presented by the radio frequency amplifier must match the output impedance of the 
modulator. The modulator must have an impedance matching device, such as a transformer 
with the proper ratio,to match the load resistance of the modulator tubes to the radio frequency 
load. The modulator must be capable of an audio output equal to1/2 the power input to the radio 
frequency amplifier for 100% modulation. Some form of micrephone and speech amplifier is 
necessary and the modulator for amateur use should reject audio frequencies above 3,000 cycles 
per second. 


Frequencies above 3 kc are not necessary for the transmission of intelligent speech. There- 
fore, any frequencies above this figure not only waste usuable power but cause interference to 
other stations by increasing the band width of the transmitted signal. 


MODULATOR DESIGN 
The method of calculating the load impedance presented by the radio frequency amplifier when 
plate modulated is given by the formula: 


Zm = Ex 1000 


tp 


where Ep is the amplifier plate voltage and I, is the amplifier plate current in milliamperes. 
In the case of a screen grid tube, such as the 6L6 used in the AT-1, both plate and screen are 
modulated, sol, used in the formula represents the total current for both plate andscreen grid. 
EXAMPLE: AT-1 transmitter operating with 400 volts on the plate and 80 MA total plate and - 
screen grid current: 


Zy, = 400 x 1000 = 5000 2 Load Impedance 
a 
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Power input to the amplifier is expressed by the formula: 
Power In Watts - Eply 
Ep is the amplifier plate voltage and Ip is the amplifier plate current in amperes. 


As we require half the audio power output that we have RF power input, the audio requirements 
under the operating conditions stated above will be: 


Audio output in watts - .5 x 400 x .080 or 16 watts 


From the tube table it is found that push-pull 6L6's operating class AB, with 250 plate volts 
will give an output of 18 watts. The plate to plate load resistance of the tubes is found to be 
9,000 ohms. Therefore, an output transformer having a 5,000 ohm primary and a ratio of total 
primary to secondary turns of 1 to 1 will match the modulator to the transmitter. 


NOTE: This example only applies to one set of conditions, a change in the antenna loading will 
Cause a change in RF amplifier plate current with a subsequent change in load impedance and 
wattage input. A different choice of modulator tubes would affect the output transformer nec- 
essary. However, from the formula given above, the modulator for any set of operating con- 
ditions may be calculated. 


The reader is again referred fo the amateur radio handbooks for more detailed information on 
the subject of phone operation. 


MODULATION’ CONNECTIONS TO THE AT-1 


In order to modulate the AT-1 transmitter, it is merely necessary to remove the jumper from 
pins 3 and 40n the male octal plug, and connect the proper impedance output from the modulator 
transformer across these two pins. As the output of the modulator is AC, either terminal of 
the modulation transformer may be connected to either pin on the octal plug. 


As the output impedance of the modulation transformer is more or less fixed, it is usually cus- 
tomary to adjust the transmitter by loading the antenna to a lesser or greater degree in order 
to present the prover RF load impedance to match the modulator. 


VFO OPERATION | 


When using a VFO with the AT-1, it will be necessary to short out the cathode of the RF choke 
and resistor on the 6AG7. If a wire is connected from Ad to D6, an octal plug having a jumper 
between pins 6 and 7 may be inserted in socket D for VFO operation. If the VFO receives its 
power from the AT-1, its plug can be wired in the same manner. 


; IN CASE OF DIFFICULTY 


The greatest single cause of trouble is due to wiring’mistakes. First, check very carefully the 
transmitter wiring. Due tothe large amount of bare wire used in this kit, there is a goodchance 
that a short circuit will occur. All bare wire should be kept away from the chassis and other 
components. 


The meter may be used to some degree in trouble shooting. In the GRID position, it indicates 
whether the oscillator is operating correctly and, in the PLATE position, it does the same for 
the amplifier stage. No deflection of the meter in either position usually indicates the trouble 
is in the power supply. 


A voltage chart is often a good means of locating trouble. The chart below gives the voltages 
to be expected under normal operating conditions. All readings are DC, except where indicated. 
These voltages were measured with an 11 megohm input vacuum tube voltmeter. A normal 
variation of +15% is tobe expected. With regular voltmeters, reading may be somewhat lower. 
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SOCKET VOLTAGE CHART ‘ 


The trouble shooting chart included at this point may also be used to good advantage in case 


difficulty occurs. 


TROUBLE 


Transmitter 
inoperative 


Transmitter 
inoperative 


Transmitter 
inoperative 


Transmitter 
inoperative 
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SYMPTOMS 


Meter reads high cur- 
rent in PLATE position. 
No indication in GRID 
position. 


Meter reads in GRID 
position. Does not 
read in PLATE posi- 
tion. 


\ 
» 


*. 


Meter reads in both 
GRID and PLATE posi- 
tions. OUTPUT tuning 


will not dip meter current. 


Meter does not read in 
either position. 


POSSIBLE CAUSE 


Oscillator not oscillating due to: 


1. 
2. 
oe 


4. 


Q. 


Defective or dirty crystal. 

Defective 6AG7 tube. 

No voltage on oscillator plate or screen 
grid. (Pins 6 and 8 on voltage chart.) 
Shorted or open circuit on oscillator 
coil or terminals SB1 through 4 on the 
band switch. 

DRIVER control not tuned properly. 


Amplifier not drawing current due to: 


1. 
2. 


3. 
4. 


Modulator plug not inserted in socket. 
Modulator plug does not have jumper 
between terminals 3 and 4. 

Defective 6L6 tube. 

No voltage on plate and screen grids. 
(Pins 3 and 4 on the voltage chart. ) 
Cathode circuit to ground open. (Check 
key jack. ) 

Plate voltage supply open at meter 
Switch. (Terminals 1 and 4 on meter 
switch. ) 


Amplifier will not resonate due to: 


ie 


2. 


im co 


100 pwuf 1,000 volt condenser circuit 
open between B3 and CO2A. 

"Tank" circuit open between CA2B and 
SB10. 

Amplifier coil connections shorted. 
Switch positions SB10 through 14 open 
or shorted. 

Antenna overcoupled. 


Open circuit at switches Sl or S2. 
Defective 5U4G tube. 

Short in high voltage circuit. 

Open circuit at SM3 or 6 on the meter 
Switch. 


Transmitter will No increase in plate 1. Short or open connections on #4 am- 


not load when current with antenna plifier coil terminals. 
connected to an connected. 2. Shorted or open connections on termi- 
antenna. nals SB5 through 9 on the band switch. 
3. Antennacoupler not tuned to band being 
operated. 


4. Inefficient antenna. 


TELEVISION INTERFERENCE (TVI) 


There is no single method of combating television interference that will apply to all circum- 
stances. Each individual installation may require a different technique. However, a‘few hints 
are included here covering the usual methods of eliminating TVI. 


LOW-PASS: FILTER 


A low-pass filter inserted in the coaxial line between the transmitter and the antenna coupler is 
very effective. The low-pass filter will eliminate any harmonic radiation above its cutoff fre- 


quency, usually 40 to 50 mc. The figure below describes one method of making a low-pass fil- 
rex. 


COAX. JACK 
COAX. JACK 


SHIELD CAN 


Fig. 14 » 


Coils are wound of No. 12 or 14 wire 1/2" inside diameter, spacing 8 turns per inch. 


a 


HIGH-PASS FILTER 


The high-pass filter is used where only one or two television sets are affected out of many. It 
must be inserted in the TV lead-in directly at the antenna terminals of the receiver. Thefigure 
below describes one method of making a high-pass filter. 


20 MMF 20 MMF 


40T 22T 


Pigs 15 


30052 LINE 
RECEIVER ANTENNA 


20 MMF 20 MMF 
Coils are wound of No. 30 wire on a 1/8" diameter form. 


AC LINE FILTER 
It is sometimes possible that the transmitter is feeding energy from the antenna into the house 


wiring. This energy in turn is fed directly into the receiver through its line cord. The figure 
below shows a method of constructing an AC line filter for the receiver. 
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.005 


A.C, LINE 
RECEIVER 


Fig .116 


The coils consist of a 2" length of close wound No. 18 wire on 1/2" diameter form. 


There are numerous other methods which will help to eliminate TVI. In general, the trans- 
mitting antenna should be kept away from receiving antennas. All RF components should be 
shielded. Consequently, the AT-1 should be operated in the case at all times. 


For further information on television and broadcast interference elimination, refer to the am- 
ateur handbooks. 


REPLACEMENTS 


Material supplied with Heathkits has been carefully selected to meet design requirements and 
ordinarily will fulfill its function without difficulty. Occasionally improper instrument opera- 
tion can be traced to a faulty tube orcomponent. Should inspection reveal the necessity for re- 
placement, write to the Heath Company and supply all of the following information: 


A. Thoroughly identify the part in question by using the part number and description found in 
the manual parts list. 

B. Identify the type and model number of kit in which it is used. 

C. Mention the order number and date of purchase. 

D. Describe the nature of defect or reason for requesting replacement. 


The Heath Company will promptly supply the necessary replacement. Please do not return the 
original component until specifically requested to do so. Do not dismantle the component in 
question as this will void the guarantee. If tubes are to be returned, pack them carefully to 
prevent breakage in shipment as broken tubes are not eligible for replacement. This replace~ 
ment policy does not cover the free replacement of parts that may have been broken or damaged 
through carelessness on the part of the kit builder. 


SERVICE 


In event continued operational difficulties of the completed instrument are experienced, the fa- 
cilities of the Heath Company Service Department are at your disposal. Your instrument may 
be returned for inspection and repair for a service charge of $5.00 plus the cost of any addi- 
tional material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COM- 
PLETED INSTRUMENTS CONSTRUCTED IN ACCORDANCE WITH THE INSTRUCTIONS AS 
STATED IN THE MANUAL. Instruments that are not entirely completed or instruments that 
are modified in design will not be accepted for repair. Instruments showing evidence of acid 
core solder or paste fluxes will be returned not repaired. 


The Heath Company is willing to offer its full cooperation to assist you in obtaining the proper 


operation of your instrument and therefore this factory repair service is available for a period 
of one year from the date of purchase. 
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SHIPPING INSTRUCTIONS 


Before returning a unit for service, be sure that all parts are securely mounted. Attach a tag 
to the instrument giving name, address and trouble experienced. Pack in a rugged container, 
preferably wood, using at least three inches of shredded newspaper or excelsior on all sides. 
DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTON IS NOT CONSIDERED 
ADEQUATE FOR SAFE SHIPMENT OF THE COMPLETED INSTRUMENT. Ship by prepaid 
express if possible. Return shipment will be made by express collect. Note that a carrier 
cannot be held liable for damage in transit if packing, in HIS OPINION, is insufficient. 


SPECIFICATIONS 


All prices are subject to change without notice. The Heath Company reserves the right to dis- 
continue instruments and to change specifications at any time without incurring any obligation 
to incorporate new features in instruments previously sold. 


WARRANTY 


The Heath Company limits its warranty of parts supplied with any kit (except tubes, meters and 
rectifiers, where the original manufacturer's guarantee only applies) to a period of three (3) 
months from the date of purchase. Replacement will be made only when said part is returned 
postpaid, with prior permission and in the judgment of the Heath Company was defective at the 
time of sale. This warranty does not extend to any Heathkits which have been subjected to mis- 
use, neglect, accident and improper installation or applications. Material supplied with a kit 
shall not be considered as defective, even though not in exact accordance with specifications, if 
it substantially fulfills performance requirements. This warranty is not transferable and ap- 
plies only to the original purchaser. This warranty is in lieu of all other warranties and the 
Heath Company. neither assumes nor authorizes any other person to assume for them any other 
liability in connection with the sale of Heathkits. 


The assembler is urged to follow the instructions exactly as provided. The Heath Company 
assumes no responsibility for the operation of the completed instrument, nor liability for any 
damages or injuries sustained in the assembly or operation of the device. 


HEATH COMPANY 
Benton Harbor, Michigan 


WIRING OF EXPORT TYPE 
110/220 VOLT POWER 


TRANSFORMERS 


These transformers have a dual primary for use on either 110 Volts or 220 Volts. 
Wire as shown. 


Black | Black 


Black-Green Black-Green 


110 VOLT 


220 VOLT Sa, 


ay 


Solder together 
and tape. 


Black-Brown Black-Brown 


Black-Red Black-Red 


110 VOLT 220 VOLT 
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PARTS LIST 
HEATHKIT AMATEUR TRANSMITTER 


MODEL AT-1 
PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No. Per Kit 
Resistors Hardware 
L 1<3 1 100 2 1/2 watt al 2 3/8"' rubber grommet ‘ 
L4<T6 1 4.7 KQ 1/2 watt 20822 4 Spring clip - 
1=26 1 100 KQ 1/2 watt 250-8 10 #6 sheet metal screw F, 
4243 A 1 51 2 1 watt 5% 250-9 24 6-32 round head screw ; 
1-17A 1 100 2 1 watt Or" a da uBR Beth Sau GGPOW ; 
+-T1B 1 22 KQ 2 watt 250-18 4 8-32 round head screw 
|t<f0B 4 47 KQ 2 watt w290-34 3) 4-40 round head screw 
252-3 24° 6-32 hex nut 7 
Condensers 252-4 & 8-32 hex nut 
L-20-29 1 15 pf 500 volt mica 252-7 35° Control nut 
20-30 1 22 wut 1 kv silver mica (252215 5 4-40 hex nut 
4.2.03 1 2 68 wut 1 kv silver mica 1253-10 &S Control washer 
120-11 3 100 wf 500 volt mica 1254-1 25 #6 lockwasher. 
L20=32 1 100 wut 1 kv mica Lesa 2 4 #8 lockwasher 
1-20-33 7 .001 «fd 500 volt mica 254-4 2+ Control lockwasher 
23715 1 .5 ufd 400 volt paper “259-1 gS #6 solder lug 
1 26-d4e2.| 2 00 wut variable L250-22 2 Set screw 
25-22 4 8 ufd 350 volt electrolytic iscellaneous 
9-1 1 Line cord 
Switches (90-22 1 Cabinet 
\-60-1 2 SPST slide switch \200-M49 1 Chassis 
L-63-52 1 3 pole 3 position rotary L203-M45F58 1 ~ Panel 
L63-53 1 2 pole 3 position rotary -2704-M47 1 Coil bracket 
= 4 Rubber feet 
Transformers-Coils-Chokes = 1 length #14 bare wire 
54-21 1 Power transformer 
46-7 1 Filter choke 340-3 1 length #16 bare wire 
45-4 2 1.1 MH RF choke 344-1 1 roll Hookup wire 
p-45-7 1 90 uh RF choke (346-1 1 length Spaghetti 
L-40-32 1 Oscillator coil 1462-M11 2 Pointer knob 
L40-33 1 80 M amplifier coil \ 462-15 2 Round skirt knobs. | fail: . 
L40-34 1 40 M amplifier coil 595-64 1 Manual . ‘ 
»- 40-35 1 20 M amplifier coil i 
| 40-36 1 10 M amplifier coil ae 
Tubes-Meters c 
V407-21 1 10 MA meter ~- is 
471-2 1 5U4G tube : . 
L411-8 1 6L6 tube 3 pa 
411-53 1 6AG7 tube oe - 
; a Z 
Sockets-Terminal Strips | 5 oe 
431-2 1 2 Lug terminal strip . a 
L431-3 2 3 Lug terminal strip ~. a 
\ 431-5 1 4 Lug terminal strip ee 
434-38 1 Crystal socket ee ad. 3 
434-39 5 Octal tube socket : ee 
436-4 1 Phone jack 
“436-5 1 Coaxial jack 
L 438-6 1 Octal plug 
(438-9 1 Coaxial plug 
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HELPFUL KIT BUILDING INFORMATION 


Before attempting actual kit construction read the construction 
manual through thoroughly to familiarize yourself with the general 
procedure. Note the relative location of pictorials and pictorial inserts 
in respect to the progress of the assembly procedure outlined. 

This information is offered primarily for the convenience of novice 
kit builders and will be of definite assistance to those lacking thorough 
knowledge of good construction practices. Even the advanced elec- 
tronics enthusiast may benefit by a brief review of this material before 


| proceeding with kit construction. In the majority of cases, failure to 


_ observe basic instruction fundamentals is responsible for inability to 


obtain desired level of performance. 


RECOMMENDED TOOLS 
The successful construction of Heathkits does not require the use of 


‘specialized equipment and only basic tools are required. A good quality 


_ electric soldering iron is essential. The preferred size would be a 100 
‘watt iron with a small tip. The use of long nose pliers and diagonal or 


side cutting pliers is recommended. A small screw driver will prove 
adequate and several additional assorted screw drivers will be helpful. 
Be sure to obtain a good supply of rosin core type radio solder. Never 


_ use separate fluxes, paste or acid solder in electronic work. 


ASSEMBLY 


In the actual mechanical assembly of components to the chassis and , 


anel, it is important that the procedure shown in the manual be care- 
ully followed. Make sure that tube sockets are properly mounted in 


- respect to keyway or pin numbering location. The same applies to 


transformer mountings so that the correct transformer color coded 
wires will be available at the proper chassis opening. 

Make it a standard practice to use lock washers under all 6-32 and 
8-32 nuts. The only exception being in the use of solder lugs—the 
necessary locking feature is already incorporated in the design of the 


solder lugs. A control lock washer should always be used between the 


control and the chassis to prevent undesirable rotation in the panel. 
To improve instrument appearance and to prevent possible panel 
marring use a control flat nickel washer under each control nut. 

When installing binding posts that require the use of fiber insulating 
washers, it is good practice to slip the shoulder washer over the binding 


post mounting stud before installing the mounting stud in the panel 


hole provided. Next, install a flat fiber washer and a solder lug under 
the mounting nut. Be sure that the shoulder washer is properly 


centered in the panel to prevent possible shorting of the binding post. 


Antenna Resistor 


General Genexal 


Resistor 


L 
‘ne Tapped 


Ground 


Inductor f 
Potentiometer 


General 


Air core 
Transformer 
General 


3 Adjustable 


‘ Jack 
“Powdered Iron i two conductor C Y | 
it 


_Core 


Jack 
three conductor 


‘Magnetic Core 
Variable Coupling 


' 


Tra niterriag 


Capacitor oy 
General 


Wires 

Crossing but iad ++ 
not connected 

A. Ammeter 
V. Voltmeter 


Capacitor 
Electrolytic 


G. Galvanometer 
MA. Milliarameter 
vA. Microammeter, etc. 


Capacitor 
Variable 


NN Va 


Resistor Variable n- 


Typica! tube symbol 


eh Shai Wires 
is E\s connected ma +e + 


WIRING 


When following wiring procedure make the leads as short and direct 
as possible. In filament wiring requiring the use of a twisted pair of 
wires allow sufficient slack in the wiring that will permit the twisted 
pair to be pushed against the chassis as closely as possible thereby 
affording relative isolation from adjacent parts and wiring. 

When removing insulation from the end of hookup wire, it is seldom 
necessary to expose more than a quarter inch of the wire. Excessive 
insulation removal may cause a short circuit condition in respect to 
nearby wiring or terminals. In some instances, transformer leads of 
solid copper will have a brown baked enamel coating. After the trans- 
former leads have been trimmed to a suitable length, it is necessary to 
scrape the enamel coating in order to expose the bright copper wire 
before making a terminal or soldered connection. 

In mounting parts such as resistors or condensers, trim off all excess 
lead lengths so that the parts may be installed in a direct point-to- 
point manner. When necessary use’spaghetti or insulated sleeving over 
exposed wires that might short to nearby wiring. 

It is urgently recommended that the wiring dress and parts layout 
as shown in the construction manual be faithfully followed. In every 
instance, the desirability of this arrangement was carefully determined 
through the construction of. a series of laboratory models. 


SOLDERING 


Much of the performance of the kit instrument, particularly in respect 
to accuracy and stability, depends upon the degree of workmanship 
used in making soldered connections. Proper soldered connections are 
not at all difficult to make but it would be advisable to observe a few 
precautions. First of all before a connection is to be soldered, the 
connection itself should be clean and mechanically strong. Do not 
depend on solder alone to hold a connection together. The tip of the 
soldering iron should be bright, clean and free of excess solder. Use 
enough heat to thoroughly flow the solder smoothly into the joint. 
Avoid excessive use of solder and do not allow a flux flooding.condition 
to occur which could conceivably cause a leakage path between 
adjacent terminals on switch assemblies and tube sockets. This is 
particularly important in instruments such as the VT'VM, oscillo- 
scope and generator kits. Excessive heat will also burn or damage the 
insulating material used in the manufacture of switch assemblies. 
Be sure to use only good quality rosin core radio type solder. 
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ASSEMBLY AND OPERATION OF THE 
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SPECIFICATIONS 


me Amplifier Power Input....c..s.cvescseseessss> 20-00 Watts 

SemereeC CONNECLION t2 65.5 Gececneys cas ss ecle oes seeess-. 92 Ohm Coaxial Cable 

Oscillator Operation....................2+e...2-... Crystal, can be operated by a VFO 
Amplifier Operation...................2++e+s+++++CW, Can be modulated for phone 

BANG COVET ABE. «0s wae eatin aul seventeen eeeees: 80, 40, 20, 15, 11, PO'Metane i 

Tube Complement 4 soy ek 
ee own edo es ceh ss stds... Rectifier fae | ‘ 
Sa Ate ey as nia, oe fais ho sh wae chee >» Oscillator = Multiplier 

a, WED: aera oo eis sli. 6 sie Oss cars ewareene. Amplifier - Doubler 
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INTRODUCTION 


The Heathkit Model AT-1 Transmitter was designed to provide both the beginning and experi- 

enced amateur with a simply constructed yet versatile kit form transmitter at modest cost. 

Consideration was also given to the probable enlarging of the operator's station. Rather than 
become obsolete, the AT-1 can be operated with crystal or VFOcontrol and used as an all-band 
exciter for a high powerfinal. It has provision for modulation as a low power phone transmitter 

and can be used directly as such or used to drive a linear amplifier in a high power phone sta-’ 
tion. For the "old timer," it makes an excellent standby transmitter while the big "rig" is 

being overhauled. 


The transmitter incorporates the maximum permissible shielding to minimize TVI from har- 
monics radiated directly by the transmitter. The amplifier stage operates as a doubler on the 
higher paequencies to eliminate the possibility of parasitic oscillations. 


Although Briniarily designed for crystal operation, it will perform equally well when driven by 
a VFO and is equipped to supply the VFO with both plate and filament power from an octal sock- 
et on the rear of the transmitter chassis. The band switching knob on the panel switches both 
the oscillator and amplifier coils simultaneously. This not only increases the convenience of 
operation but also lessens the possibility of operation on the wrong erystal or VFO harmonic. 
A three position meter switch provides for measurement of the amplifier grid current, ampli- 
fier plate current, and has an "off'' position for use when the transmitter is being keyed. 


os 


The transmitter incorporates tried and proven tube types and circuitry, careful layout, and 
quality components. It will give long and reliable service when yOu eny constructed. gst ee 


; ‘ CIRCUIT DESCRIPTION 


“The power supply is conventional. A transfosmer steps up the AC line voltage to approximately 
400 volts, which is then converted to direct Nee by the action of a 5U4G full-wave rectifier 
tube. Ripple component present in the output of the rectifier is removed by a "brute force" fil- 
ter consisting of four electrolytic condensers and a filter choke. A switch in the AC line turns 
the transmitter ON and OFF. Another switch in the negative return shuts off the DC power 
when in the STANDBY position, leaving the filaments on. , 


' The crystal oscillator consists of a 6AG7 tube operated in a tuned or untuned Colpitts niece: 
The plate circuit of the oscillator is untuned when the transmitter is operated on the 80 meter 
band. This prevents coupling between oscillator and amplifier coils when both are at the same 
frequency. On all other bands the oscillator is operated as a tuned plate amplifier or doubler 
stage. One set of contacts on the band switch inserts the proper oscillator coil for each band. 
Grid bias for the 6AG7 is obtained mainly from a grid leak resistor and partially from resist- 
ance in the cathode circuit. 
oe 
The output stage consists of a6L6 amplifier- doubler which may be operated up to approximately 


30 watts input on CW or Phone. Four coils each having preadjusted antenna coupling loops are  * 


connected in turn to the 6L6 plate circuit by the action of the band switch. These coils cover. 
the frequency range from 3.5 to 30 mc. __ Bias for this stage is derived from the grid current 
flowing through the grid resistor and is only present when the stage is being excited by the os- 
cillator. The Grid-plate meter has its full scale sensitivity automatically changed from 10 to 
100 milliamperes when ee from the esi¢. to EMS position. 
‘. ; A 

Two octal sockets on the rear bi ire pees provide ROnecuctE for audio input and VFO power 
output. A coaxial jack, when used with 52 ohm coax cable, provides a shielded RF output to the 
antenna coupler. A .5 ufd pondenger and a100 82 resistor across the —e jack provides an effec- 
tive key click filter. 
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NOTES ON ASSEMBLY AND WIRING ; 


The Heathkit Model AT-1 Amateur Transmitter, when constructed in accordance with the in- 
structions in this manual, is a high quality reliable means of communication capable of years 
of trouble-free service. Wetherefore urge you totake the necessary time to assemble and wire 
the kit carefully. Do not hurry the work and you will be rewarded with the pride that comes 
-from DX contacts with a self- constructed transmitter. 


This manual is supplied to assist you in every way to complete the transmitter with the least 
possible chance for error. We suggest that you take afew minutes now and read the entire 
manual through before any work is started. This willenable you toproceed with the work much 
faster when construction is started. The large fold-in pictorials are handy to attach to the wall 
above your work space. Their use will greatly simplify the completion of the kit. These dia- 
grams are repeated in smaller form within the manual. We suggest that you retain the manual 
in your files for future reference, both in the use of the transmitter and for its maintenance. 


UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In 
So doing, you will become acquainted with each part. Refer to the charts and other information 
shown onthe inside covers of the manual tohelp you to identify any parts about which there may 
be a question. If some shortage is found in checking the parts, please notify us promptly and 
return the inspection slip with your letter to us. Hardware items are counted by weight and if 
a Few are missing, please obtain them locally if at all possible. 


Read the note on soldering on the inside of the back cover. Crimp all leads tightly to the ter- 
minal before soldering. Be sure both the lead and the terminal are free of wax, corrosion, or 
other foreign substances. Use only the best rosin core solder, preferably a type containing the 
new activated fluxes, such as Kester ''Resin-Five," Ersin ''Multicore," or similar types. 


NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE 
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN USED. 


WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW ROLL PLAIN- 
LY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED. 


Resistors and condensers gererally have a tolerance rating of +20% unless otherwise stated in 
the parts list. Therefore a 100 KQ resistor may test anywhere from 80 KQ to 120 KQ. (The 
letter K is commonly used to designate a multiplier of 1000.) Tolerances on condensers are 
generally even greater. Limits of +100% and -50% are common for electrolytic condensers. 
The parts furnished with your Heathkit have been specified so as to not adversely affect the op- 
eration of the finished transmitter. 


In order to expedite delivery to you, we are occasionally forced to make minor substitutions of 


parts. Suchsubstitutions are carefully checked before they are approved, and the parts supplied ~ 


will work satisfactorily. By checking the parts list for resistors, for example, you may find 
that a 2.2 megohm resistor has been supplied in place of a 2 megohm as shown in the parts list. 
These changes are self-evident and are mentioned here only tc prevent confusion in checking 
the contents of your kit. 


We strongly urge that you follow the wiring and parts layout shown in this manual. The nedition 
of wires and parts is extremely critical in a high frequency transmitter, and changes may se- 
- riously affect the characteristics of the circuit. ‘tel 
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-STEP-BY-STEP ASSEMBLY INSTRUCTIONS 


The following instructions are presented in a simple, logical, step- ith step sequence to enable 
you to complete your kit wath the least possible confusion. 


Be sure toread each step om the way through before starting. When a step is completed, check 
it off in the space Deletes This makes it easy to resume construction after your work has 
been interrupted. 


NOTE: We suggest that you do the following before any work is started: 


a. 


Select from the large fold-in pictorials included with the manual the diagram showing the 
phase of construction you are engaged in at thetime. Attach-this diagram to the wallabove 
your work space. 

After identifying the parts fan the parts list, lay them out in a large shallow box so that 
they are readily accessible. This will save considerable time in construction. 

Read thoroughly the assembly and wiring instructions on the inside rear cover of the man- 
ual and refer to the general information on both inside covers of the manual to identify the 
parts. 

In assembling the kit, use lockwashers under all nee unless a solder lug is used. Tube 
sockets are mounted with the metal flange inside the chassis. All screws have their heads 
on top or outside of the chassis. This construction may be noted by referring to Figure 1. 
Unless otherwise stated, 6-32 screws, lockwashers and nuts are used in mounting of parts. 
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CHASSIS ASSEMBLY 


( ) Mount an octal socket in hole A with the keyway toward the center of the chassis. At the 
Same time mount a four-lug terminal strip under the chassis, using the mounting screw 
nearest the center of the chassis. As previously stated, 6- 32! screws, lockwashers and 
nuts are used in mounting all parts unless otherwise specified. 


( ) Mount an octal socket in hole B with the keyway toward the center of the chassis. At the 
Same time, mount a three-lug terminal strip under the chassis and a solder lug on top of 
the chassis, using the mounting screw nearest the center of the chassis as shown in Figures 
1 and 2. 


( ,) Mount an octal socket in hole C with the keyway toward the right side of the chassis when . 
viewed from the rear and a three-lug terminal strip mounted on the left hand mounting 
screw. Refer to Figure 1. 


(..) Mount two octal sockets in holes D and E with their keyways as shown in Figure 1. 
( ) Insert 3/8" rubber grommets in holes F and G. 
by ) Mount the coaxial output jack in hole H using 4-40 screws and nuts. 


f) Mount the filter choke on top of the chassis with the leads over the grommet G using the 
two mounting holes at the right rear of the chassis. Place a solder lug under the nut near- 
est the edge of the chassis and a two-lug terminal strip under the other nut. See Figure 1. 


( ) Mount the power transformer on top and at the left rear of the chassis, using 8-32 screws, 
‘ nuts and lockwashers. Orient the transformer so that the red leads emerge nearest the 
center of the chassis. 


ASSEMBLY OF CHASSIS TO PANEL 


(\ ) Mount the two slide switches S-1 and S-2 with their terminal lugs in the position shown in . 
' Figure 1. The mounting screws for these switches go through both the panel and the chas- | 
sis and secure the chassis to the panel. Do not tighten the screws yet. 


( 
(./) Mount the meter switch SM through the 3/8" hole in the center of the panel and chassis, 
using a 3/8"' lockwasher behind the chassis and a 3/8" flatwasher and nut in front of the 
panel. Refer to Figure 1 for switch position and to Figure 3 for method of mounting con- 
trols. 


PANEL 


(\ :) Align panel square with chassis and tighten screws. 


CONTROL 
LOCKWASHER 


0----0)-- =i) 


HOW TO MOUNT CONTROLS & SWITCHES 


@& Ca Mount the phone jack in the hole provided at the right bottom of the panel, using a lock- 
washer, flatwasher and nut. Position as shown in Figure 1. 


(, ) Mount the crystal holder so that the terminals protrude through the back of the panel as 
\Y shown in Figure 1, using a 4-40 screw and nut. 


Note: The tuning cgnsensers and coil assembly will be mounted after the bottom of the chassis 
has been wired. 
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* measured in the same manner on socket A. 


WIRING OF THE AT-1 TRANSMITTER 


NOTE: Before beginning the wiring, refer again to the notes on wiring and soldering on the in- 
side rear cover of the manual. We cannot stress too strongly the importance of careful wiring 
and soldering when applied to radio frequency circuits. In building this transmitter, you will 
use a considerable amount of heavy tinned wire. Both from the standpoint of neatness and ef- 
ficiency, the leads should be kept short and straight. Sharp bends are to be avoided when pos- 
sible and RF leads in the grid and plate circuits should be isolated as far as possible from other 
circuits and from each other. Soldering should be done with a great deal of care so that fluxes 
will not run over onto adjacent insulation; thus causing leakage and a possible loss of power. 


Components are given code designations so that identification of parts on both the diagrams and 
on the written matter is easily defined. The tube sockets are numbered A to E inclusive and 
correspond to the mounting holes referred to previously under assembly instructions. It is 
recommended that the tube sockets be marked in pencil on the bottom of the chassis, A to E. 


Switches are designated as S-1, S-B, etc. Other parts are referred to ina similar manner 
which will be readily apparent as the work progresses. Octalsockets are numbered in a clock- 
wise direction, starting from the left of the keyway when viewed from the bottom. The ez Ogne: 
ing lugs attached to the sockets are numbered in the same way. See Figure 4, 


Thus a connection to B5 means terminal 5 counted . GRouno 


in a clockwise direction from the keyway on socket 
B. Similarly, AG-3 is the number 3 ground lug 


Fig. 4 


Leads on resistors, condensers and transformers are generally much longer than they need to 
be to make the indicated connections. In these cases, the excess leads should be cut off before 
the part is added to the chassis. Not only does this make the wiring much neater, but in radio 

frequency work the excess length of the lead may actually create tuned parasitic circuits at un- 
desired frequencies. 


Wire is to be insulated unless otherwise specified. Insulated sleeving is to be used on bare 
wires when called for. 


eae é ; WIRING OF POWER SUPPLY 


ne (S) means solder. (NS) means do not solder yet. 

NOTE: Refer to the schematic and to Pictorial 1 for the releeine wiring. 

oe ) Connect a .001 pfd pondender remral (NS) (use sleeving) i Cal (S). See Pictorial 1. 
( ) Connect a .001 pid condenser from TAD (NS) (use peering) to CG4 (S). 


‘ ( ak Twist the red leads from the power transformer together and connect one red lead to C4(S). 
(. ) Connect the other red lead from the transformer to C6 (S). 


(~ ) Connect the red-yellow lead from the transformer to C7 (NS). 


-(! ) Twist the yellow leads from the transformer together and connect one yellow ledd to C2 (S). 


ad 


gs ) Connect the other yellow lead from the transformer to C8 (NS). 


\ 
- .(-.) Twist the green leads from the transformer together and connect one green lead to D2 (NS) . 
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(_ ) Connect the other green lead from the transformer to DG4 (NS). 


* (_) Twist the black leads from the transformer together and connect one black lead to TA1 (NS). 


é: 
(\) Connect the other black lead to TA2 (NS). - é 


( '‘) Twist together two pieces of hookup wire about 7" long. Strip the insulation from one pair 
of ends and connect to the terminals of S1 (S). . 


( _) Run the twisted pair of leads close to the chassis to forte nals TA2 and TA3. Cut wire to 
proper length and connect either one to TA2 (S) and the other to TA3 (NS): 


( 4 Connect a lead from A2 (N§) to D2 (S). | - 
) Fon a piece of light hare wire from D1 (S) through D7 (S) to DG4 (S). 

Y Connect a wire from C7 8) to either terminal on switch S2 (S). 

) ‘Connect a wire from the other Sayan terminal (S) to J2 (NS) on the phone jack. 
5 Connect a short bare wire from J2 (s) to J3 (S). | 

) Connect a wire from A2 (S) to BT (S). 


-) Twist the leads from the filter choke together and pass them through the enor ety G. Run 
these leads close to the back edge of the chassis over to ue socket C. : 


i. ‘ Connect one lead of the choke to C8 (NS). 
(\) Connect the other lead to C3 (NS). © 


Note: In wiring the following condensers, cut the leads to a length that will allow the condensers 
to fit snugly between their connection points. See Pictorial 1. 


( ) Connect the positive lead of an 8 yufd 350 volt POndenser to C8 (S). The positive fend will 
have the word POSITIVE or PLUS markings on that end of the condenser case. Connect the 
other lead of this condenser to TD2 (NS). 

( ) ieannect the positive lead of an 8 wfd 350 volt condenser to TD2 (S). 

(27) erect the other lead of this Pondereer to the solder lug near the chassis edge (NS). 

( .) Connect the positive lead of an 8 ufd 350 volt condenser to C3 (NS). ’ 

(:4); Connect ake othe lead of this condenser to TD1 (NS). | a | 

(;) Connect the positive lead of an 8 utd 350 volt condenser to TD1 (NS). | 

( ) Connect the other jead of this conteneer to the solder lug near the chassis edge (NS). 

(5 { Connect a 47 KQ <¢ watt oaision between C3 (NS) and TDI (NS). 


(t i einent a47 Ka 2 watt resistor between TD1 (S) and the solder lug at the edge of the chas- 
sis (S). st 


( \ Connect a wire from C3 3 (NS) to D4 (NS). 
(, ) Connect a wire from C3 (S) to E3. (S). 
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(_ ) Connect one end of a wire about 16" long to E4 (S). j 


( ) Run the wire around the outside edge of the chassis as shown in Pictorial 1 and connect the 
other end to SM1 (NS). Refer to Figure 1 or Pictorial 1 for SM1 connection. = 


This completes the power supply wiring. 


WIRING OF THE OSCILLATOR TUBE 


Note: For best Beration and ease of construction, parts should be placed as shown in SEC 
al tL 


( Connect a wire from D4 (S) to TB4 (NS). 

( ) Connect a piece of light bare wire to A3 (S). Pass the wire ues AGI (NS) to Al (S). 
( ) Connect a 100 K© resistor from A4 (NS) to AGI (S). 

(») Connect a piece of ee bare wire from AT (S) to AG4 (NS). 

CAUTION: .Do not use 6 on length of Reave bus wire until called for. 

uw “Connect a heavy bare wire from X1 (S) to AG3 (Ns). See Pictorial 1. 

(v, ) Connect a .001 yfd mica condenser from AG (use sleeving) (NS) to AG4 (NS). 


/ 


(v) Connect one end of a 100 uf mica pordedsee to AG3(S). Connect the other nd to A5 (NS). 
(Use sieeving. ) 


(_ ) Connect one end of a 15 wuf mica condenser to A5 men (Use sleeving.) Connect the other 
end to A4 (NS). (Use sleeving. ) 


(4) epanest a Pw bare wire from X2 (S) to A4 (S). See Pictorial 1. 
() Gonnect an RF choke fain AS (S) to TB1 (NS). 


ic) ean tkt a 100 Q 1/2 watt resistor from TB1 (s) to TB3 (NS). 


Note: At this point, the builder has two choices in the method of keying the transmitter. In the 


interest of stability, it is recommended that only the amplifier stage be keyed. However, it 


may be wired so that both the amplifier and oscillator stage can be keyed simultaneously for ., 


break-in operation. If it is desired to key only the amplifier, connect a short bare wire from 
TB3 (S) to AG4 (S). If both stages are to be keyed, connect a .001 yufd condenser from TB3 (NS) 
to AG4 (S) in place of the bare wire; then, connect a wire to TB3 (S). Run this wire along the 
front edge of the chassis to J1 (NS). ~All wiring instructions that follow apply for either method 


of keying. . 

(3) Connect a 4t KO 2 watt resistor from A6 (S) to TB4 (NS). 

( ) coment the single pi 90 wh RF choke from A8 (NS) to TB4 (S). 
(\.) Connect a 100 wpf mica condenser from A8 (S) to TB2 (Ns). 


This completes the oscillator tube wiring. 
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AMPLIFIER TUBE WIRING , 
. ( sy Connect a light bare wire from Bl (S). Pass the wire through B2 (S) to BGI (NS). 
(\ ) Connect a 4.7 KQ pesistar from TC2 (NS) to BG1 (NS). } 
( é ) Connect a .001 ufd mica condenser erorh BG3 (NS) to B4 (NS). (Use sleeving. ) 
( ) Connect a .001 pfd mica condenser from BG3 (S) to B8 (NS). (Use sleeving. ) 
Gy) oo a wire from B8 (S) to J1 (NS). : 


(/ ) Connect the outside foil of a .5 pfd paper condenser to B6(NS). (Use sleeving.) See Picto- - 
rial 1 for mounting position. 


( ¥y ‘Connect the other end of the condenser to J1 (S). (Use sleeving. ) 
( y Connect a 10021 ate resistor from B6 (S) to BG4 (S). 
( -)}Connect a 100 wuf mica condenser from TC1 (NS) to B5 (NS). 
(, ) Connect a 47 KQ 2 watt resistor from B5 (s) to TC2 (NS). 
(|) enriect a wire from TC2 (S) to SM5 (S). | 
Set: Pcamiect a wire from SM2 (S) to BG1 (S). Run the wire along the front of the chassis. 
& 4 Connect a 22 KQ 2 watt resistor from Bé4 (S) to TC3 (NS). 
(_¥ Connect a 100 pyuf 1,000 fant mica condenser to B3 (NS). -Pass this condenser Trough the 
hole in the chassis adjacent to the tube socket so that the insulated part of the condenser is. 
) POMS in the hole. Leave the other end free. See Pictoriall. 


Connect an RF choke between B3 (S) and TC3 (NS). 


te) ‘Connect a wire from TC3 (S) to SM4 (NS). 


ah 


(4 Connect a 51 Q 1 watt 5% resistor from SMI (S) to SM4 (S). 


This completes ne amplifier wiring. 


COIL ASSEMBLY AND WIRING 


( .Y Mount the oscillator coil as shown in Figure 2 placing a solder lug under the head of the 
screw. Use a lockwasher and nut on the underside of the chassis. 


'e ¥ Mount the pactllator and amplifier variable tuning condensers CO and CA on the panel as 
shown in Figure 2, using Sk Be Ag aomapparey ora 
be finde Meas Py lofeten bie fplbrcneeee fs 7 sar a IRS eens 
( ) Examine Pictorial 2 carefully, noting the terminal positions ie the’ et sw and Be ount 
on the panel as shown in Pictorial 2 omitting the lockwasher. Use a flatwasher and nut on 
the front of the panel and do not tighten the nut yet. 
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Fig. 2 


( \) By referring to Figure 2 and Pictorial 2, you will note that the coil bracket CB anchors the 
rear end of the band switch as well as supporting the amplifier coils. Slide the holes in the 
flat portion of the coil bracket over the two screws protruding from the rear of the band 
switch and secure using 5-40 nuts and lockwashers furnished. 


7 ; 
( ) Now align the three holes in the base of the coil bracket with the holes in the chassis and 


mount the coil bracket to the chassis using 6-32 screws, nuts, and lockwashers. 


( ) Tighten the 3/8" band switch nut. 
( | ) Mount the four coil clamps on the coil bracket as shown in Figure 2. 


(° ) Mount the meter through the large hole at the top Of the panel and secure the meter to the 
panel by means of the clamp furnished. Be sure-to align the meter square with the panel 


before tightening the clamp. 
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COIL WIRING 


Note: The wiring of the oscillator and amplifier coils is somewhat difficult due tothe large size 
wire used. The work may be performed from both the top of the chassis and through the large 
hole from the bottom. Care taken at this point will result in neatness and operating efficiency. 


('‘);Connect a wire from SM3 (S) to + meter M1 (NS). 
(.) Connect a wire from SM6 (S) to - meter M2 (NS). 
a 
(.) Connect a .001 ufd mica condenser from M1 (S) to M2 (S). 


( ) Connect a heavy tinned wire from COl1 on the oscillator tuning condenser (S) to XC1 on the 
oscillator coil (NS). . 


(3) Connect a heavy tinned wire from XC1 (S) on the oscillator coil to the solder lug under the 
coil mounting screw (S). 


(:.) Run a heavy tinned wire from SB4 on the band switch (S) through terminal XC4 on the oscil- 
lator coil to terminal CO2A on the tuning condenser. Solder XC4 and CO2A. 


a 


( ) Connect a heavy tinned wire from SB2 (S) to XC3 (S). 
(*_) Connect a heavy tinned wire from SB1 (S) to XC2 (S). _ 


Note: The amplifier coils may be identified by the number of turns on each. The 10 meter coil 
10C having the least turns, and the 80 meter coil 80C having the most. The coils 20C, 40C, 
and 80C have condensers connected across the terminals 1 and 2. See Figure 5 for mounting 
details. 


\ SSSSSssQn 


ccc 
Cc 


Cc Cc 


Fig. 3 


4 Connect a 22 puf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 20C 
(NS). 
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Connect a 68 puf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil40C 
(NS). 


( ) Connect a 68 puf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 80C 
(NS). 


() ) Insert the 10 meter coil 10C in the lowest coil clamp. Connect a heavy tinned wire from 
10C2 to SB11. Align the coil straight and parallel to the chassis; then solder the connec- 
tions. . 

) Connect a short heavy tinned wire from 10C4 (S) to SB6 (S). 

1) ‘Insert the 20 meter coil 20C in the next higher coil clamp. 


(_) Connect a short heavy tinned wire from 20C2 to SB12. Observe. the same precautions as 
with the 10 meter coil and solder the connections. 


( ) Connect a short heavy tinned wire from 20C4 (S) to SB7 (S). 


(. ) Insert the 40 meter coil 40C in the next coil clamp. 


( ) Connect a short heavy tinned wire from 40C2 to SB13. Align the coil and solder the con- 
nections. . | 


( ) Connect a short heavy tinned wire from 40C4 (S) to SB8 (S). 
( ) Insert the 80 meter coil 80C in the top coil clamp. 
( ) Connect a short heavy tinned wire from 80C2 to SB14. Align and solder. 
[ 4) nation a short heavy tinned wire from 80C4 (S) to SB9 (S). 


(. ) Run a heavy tinned wire through the #1 terminals of all the coil. See Pictorial 2 and Fig- 
ure 6. . 


Page 15 


as mae et 
ete 4eO7ee Searebaeh woken ayia ee aaa i 
eet) = 


ARO UL soanehiosd Adlas vavile ov 0 


lh 


t ifananl qitel lio4 jamwol ods mt ot | fico * 
cl odd @F iniioxeg ban ef gage vim lias attt ng 


I 


‘2° GA af (2) S000 wrtl esbw Ganett greed 


> a 
als Li cadatd meee say ns 308 11D5 +aiam 8 


ag? 


%: 
cif ot [008 efor? ete bene? oresd One 
‘renzoo wit tebleg bas 599 -TR7SRES 


aia 
. 


(4) FO0€ cioe? ediw bannit yveed J1edaee 


\ 
» i 
“=f f rt 
‘, f 
h : i 
i Ara 
ye! j eat, . 
‘ i i" ( . z # r, 
ee ee 
i“ ri . f 4 
‘, : 
Ul in 
f are 
bn 5 


r* 
uo a 5 


acts Heo bier sv os 20+ leg aadene ORR 
ait 2152 @bEDOb oid nalw beset “7 er 


;) $62 of OA) HO0d arial atte count an 

; as woul tics gal vt 208 as es 8 3 

shios bow nallA Mae of SD0e aha uw ant yrsed tose . 

yay See a) 10) 2708 moe 

«yf% bos © latotgtt we too ed) Me to alenimiel, 


Sy 


ef cont . <5 


( ) Solder connections 80C1 and 40C1. 


(. ) Connect one end of a heavy tinned wire to SB10(S). Run this wire around coil 10C to CA2B 
on the tuning condenser (S). See Figure 6. 


(° ) Connect the end of the 100 uwuf condenser coming through the chassis to CA2A (S). 


( ) Runa heavy tinned wire from CA1 on the amplifier tuning condenser to 20C1. Solder CA1 
and 20C1. — 


( .) Run a heavy tinned wire through all the #3 terminals on the coils. Solder all connections 
but 10C3. . 


~ 


( ) Runa heavy tinned wire from 10C1 through the solder lug adjacent to the tube socket to 
10C3. Solder all connections. 


(;) On the bottom side of the chassis run the 6 1/2" length of bus between TB2(S) and TC1(S). 


——<f{ ) Connect a heavy tinned wire to SB3(S). Run this wire clear af terminal SB4to the bus wire 
just installed. Make a firm connection to this bus and solder. 


--{ ) Run a heavy tinned wire from SB5 down through the large hole in the chassis to the center 
. terminal of the coax jack H. Arrange wire to clear all components. and solder the connec- 
tions. See Pictorial 1. ) 


(‘ ) Insert the AC line cord through the grommet F in the rearof the chassis. Tie a knot in the 
cord about 3'' from the end. ; . 


{ ) Connect one end of the cord to TAl1 (S). 
(. ) Connect the other end to TA3 (S). . Fig. 7 


(_) On the male octal plug furnished, connect a 
jumper from pin 3 to pin 4 (S). See Figure 7. 


-( ) Install the two round knobs on the tuning condensers. Align the pointers in such a manner | 
that the pointer reads 100 when the condenser is fully meshed (maximum capacity). 


ae Install the pointer knobs on the band and meter switch. Tighten the set screw on the flat 
part of the switch shaft. 


This completes the wiring of your Heathkit Model AT-1. 


TRANSMITTER 


TESTING THE TRANSMITTER 


CAUTION: VOLTAGES DANGEROUS TO LIFE ARE PRESENT ON THIS TRANSMITTER. USE 
EXTREME CARE WHEN TRANSMITTER IS OUT OF CASE. . 


Before testing the transmitter, recheck all wiring. Damage to components may result due to 
errors in wiring. : 


( ) Insert an 80 meter crystal in the crystal socket. 
( ) Plug a key into the key jack. 


( ) Turn the STANDBY switch off and the OF F-ON switch on. Allow about two minutes for 
warmup. 
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( ) Turn the band switch to the 80M position and the meter switch to GRID position. 


( ) Turn the STANDBY switch to PLATE-ON position and depress the key momentarily. The 
meter should indicate a low value of current. Release key. 


( ) Turn the meter switch to the PLATE position and again depress the key. The meter should 
read a high value ofcurrent. Quickly tune the control marked OUTPUT. The meter should 
show a pronounced dip. Release key. 


Turn the band switch to the 40M position and the meter switch to the GRID position. 


Depress the key and tune the DRIVER control for maximum indication on the meter. Re- 
lease key. 


( ) Turn meter switch to the PLATE position and depress key. Tune the OUTPUT control for 
a pronounced dip. Release key. 


( ) Repeat the last two steps on the 20 and 10 meter bands. If the results obtained are similar 
to those described above, the transmitter is operating correctly and may be installed inthe 
cabinet. If not, refer to the section on trouble-shooting in the back part of this manual. 


( ) Install the rubber feet on the cabinet. See Figure 8. 


( ) Slide the transmitter into the cabinet being careful 
not to damage any of the components. 


( ) Attach the transmitter to the cabinet by means of the . lima! 
two sheet metal screws in the rear and the eight sheet 
metal screws in the panel. 


This completes the transmitter. Fig. 8 


COUPLING THE TRANSMITTER TO THE ANTENNA 


Almost any piece of wire may be made to radiate when a source of RF power is connected to it. 
However, this does not mean it will radiate well and if an antenna is constructed based on this 
supposition, it is ace likely you will not get out of your backyard. 


The results obtained with any transmitter are more dependent upon the antenna and the coupling 
system than upon the power input to the transmitter. Consequently, the effort applied to the 
design and installation of an efficient antenna system and the care taken in matching this gy: 
tem to the transmitter will be well worth the time and trouble rasen 


Itis not within the scope of this manual to go into a complete foie of all types of antennas 
. and coupling systems. Therefore, we will describe only a few basic types of antennas and cou- 
“pling systemg. For more detailed descriptions of antenna systems, the reader is referred to 
the handbooks published by amateur radio organizations. 


END FED-HERTZ AND MARCONI 


This consists merely of a single wire from 1/4 wave length long to any evén multiple thereof . 
One end of the wire is coupled to the transmitter and the other end supported as free in space 
as possible. If this antenna is operated against ground, it is known as a MARCONI antenna. 
Its greatest disadvantage is due to the necessity of bringing part of the radiating element into 
the radio room where its proximity to nearby objects increases losses. Its greatest advantage 
is its simplicity and compact size where space is ata premium. See Figures 9 and 10. 
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END FED HERTZ MARCONI 


Fig. 9 Fig. 10 


In Figure 9 the coil and condenser combination should be capable of tuning to the transmitter 
output frequency. In Figure 10 the condenser should have a large capacity and the coil tapped 
to allow for any length of antenna. 


END FED-ZEPP, DIPOLE, AND FOLDED DIPOLE ANTENNAS 


In the average station, it will be found expedient to have the radiating portion of the antenna 
some distance from the transmitter. This statement assumes that the amateur will have his 
antenna up high and clear of nearby objects, whereas, the actual transmitter may be in the 
basement or any other room in the house. In this case, some form of transmission line must 
be used to efficiently connect the transmitter to the antenna. 


There are two basic types of transmission lines; the untuned, non-resonant, or "flat" line, and 
the tuned, resonant line. The untuned line may be made any length within reason providing it 
meets all requirements of a non-resonant line. These requirements are quite critical. The 
untuned line must be physically symetrical throughout its length and must be terminated in its 
characteristic impedance. In general, it is a one band antenna as the terminating impedance of 
the antenna will not remain the same for operation on other bands. The untuned line has a 
standing wave ratio (SWR) of 1 to 1. More will be said about standing waves later. 


The resonant or tuned transmission line is the type more generally used when it is desired to 
operate an antenna on several harmonically related bands. In this type of transmission line, 
standing waves are usually always present to some degree. They should be kept to aminimum. 


STANDING WAVES: When energy is applied to one endof a transmission line, it flows out along 
the line from the source to the terminating point. In this case, the antenna. If the impedance 
of the terminating point exactly matches the surge impedance of the line, the energy is absorbed 
as fast as it arrives at that point. If the terminating point does not match the impedance of the 
line, some of the energy is reflected back along the line. The ratio of energy going out along 
the line to the amount reflected back along the line represents the standing wave ratio (SWR). 


This, in turn, is equal to the ratio of mismatch between the line and its terminating point. 


TRANSMISSION LINE SURGE IMPEDANCE: 


Z, = 276 LOG 9 pe 
S being the center to center spacing and D the diameter of the conductors measured in the same 
units. ; ‘ 


This formula is for two-wire transmission lines. If coax cable is used for transmission line, 


the impedance is governed by the type used. This impedance being fixed in the manufacturing 
process. Theimpedance of an unknown coax line maybe calculated from the following formula. 
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COAX IMPEDANCE: 


Zo =138 LOG, 9 By 


D 


D, being the inside diameter of the outer conductor. D the outside diameter of the inter-con- 
ductor measured in the same units. 


The antenna systems mentioned at the beginning of this section all use some form of transmis- 
Sion line, either coax or two-wire line can be used on any of them but may not be as well suited 
to one as to the other. 


The Zepp antenna, which is an End Fed type capable of multi-band operation, is usually used 
with the two-wire tuned line. It has been the ''hams" old standby for many years and is ideally 
suited where one end of the antenna is in the vicinity of the transmitter. It is tuned either in 
series or parallel depending upon the electrical length of the transmission line. The Zepp an- 
tenna may be coupled to the sue as shown in Figure 11. 


SERIES EES 
TUMING 


5 ac ae ht 


a “al fae 


TO 
TRANSMITTER TRANSMITTER 
Fig. 11 


The dipole, sometimes incorrectly called a Center Fed Zepp, consists of two quarter wave el- 
ements with the transmission line connected at the electrical center. The characteristic im- 
pedance of this type antenna is approximately 72 ohms and, as such may be used with 72 ohm 
coax toform a non-resonant line providing the electrical length of the antenna proper is maar 
matched to the frequency operated. 


As previously stated, this form of transmission line tends to limit the antenna to one-band op- 
eration. Consequently, the center fed antenna is ustally fed with a two-wire resonant system 
and is tuned in the same manner as shown in Figure 11 for the end fed Zepp antenna. 


The folded dipole antenna is ideally suited toflat line operation and although this again presents 
the single band characteristic, it probably represents the easiest method for the beginning am- 
ateur to get on the air. The characteristic impedance of the folded dipole is approximately 300 
ohms, which just happens to be the surge impedance of the ''twin-lead" used in TV work. Thus, 
by using ''twin-lead" for the flat top part of the antenna and more of the same for the trans- 
mission line; we have our antenna ready to radiate. The method of doing this is illustrated in 
Figure 12. 


RO AEX a> 30052 TWINLEAD 


WIRES CONNECTED 
AT ENDS 


300.s2 TWINLEAD 
ANY LENGTH 


Fig, 12 
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The two wires of the ''twin-lead"' are shorted at the ends, and one of the wires is opened at the 
center to form the flat top. Another piece of ''twin-lead'' is connected to the open center wires 
to form the transmission line. It is recommended that transmiiting type "twin-lead" be used. 
Antennas of this type are available commercially. 


ANTENNA FORMULA 
One Wave Length in Space = 300,000 Meters 


Fike 
Center Fed Dipole One Half Wave Long - Length in feet = 468 
| Fine 
Folded Dipole One Half Wave Long - Length in feet = 462 
| | Fine 
Zepp Antenna One Half Wave Long -' Length in feet = oye 
; mc 


ANTENNA COUPLER 


The antenna coupler must meet one main requirement. It must match the transmission line to 
the output of the transmitter. It must also serve as a method of variable coupling between the 
antenna and the RF amplifier, if this has not been taken care of in the transmitter. It helps to 
eliminate TVI by the suppression of harmonics. 


Basically, the antenna coupler is an impedance transformer, transforming the relatively high 
impedance output of the transmitter to the low impedance of the transmission line. The addi- 
tional tuned circuit it incorporates tends to suppress harmonics present in the transmitter out- 
put. It may be placed some distance from the transmitter for convenience of connecting to the 
transmission line, providing coaxial cable is used to couple it to the transmitter. The AT-1 is 
equipped for coaxial coupling to the antenna coupler. See Figure 13 for details. 


Fig. 13 


The coil Ll. should match the impedance of the coaxcable as closely as possible at the frequency 
operated and the spacing between it and L2 should be adjustable to control the antenna loading. 


The circuit consisting: of L2, C1, and C2 must be capable of tuning to the transmitter frequency. 
If it is desired to series tune the antenna, the shorting bar between 3 and 4 is opened and the 
transmission line connected at these points. For parallel tuning, 3 is shorted to 4 and the 
transmission line connected to 1 and 2. Taps are provided on the coil L2 to facilitate matching 
the transmission line: 


NOTE: For more complete information about antennas and coupling systems, refer to the am- 
ateur handbook. 
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AT-1 OPERATION ADJUSTMENTS 


The AT-1 transmitter may be operated on the amateur bands of 81), 40, 20, 15, 11, and 10 me- 
ters using crystal or VFO control. Before attempting operation in any particular band, the op- 
erator should ascertain the frequency range of the desired band and the type of emission per- 
missible in any portion of that band. After the desired frequency of operation has been arrived 


at, the crystal frequency necessary may be found by dividing the desired frequency by the har- 
monic relation to the crystal fundamental. 


It is possible to operate the 10 meter band from an 80 meter crystal operating on its 8th harmon- 
ic but it is advisable to use 40 meter crystals for operation in the bands from 20 to 10 meters. 


A VFO may be used to control the transmitter by plugging the out»1t of the VFO into the crystal 
socket. If a VFO is used, care should be taken to ascertain that the VFO output is within the 
band, particularly on the higher frequencies where the error will be multiplied. 


80 METER OPERATION 


NOTE: All adjustments should be made quickly as the tubes draw excessive current when their 
associated circuits are not in resonance. 


It is assumed that the proper antenna and coupler is attached to the transmitter in the following 
paragraphs and that a key is plugged in. 


Plug in a crystal with a frequency between 3,500 and 4,000 kc. Tirn on power switch and allow 
transmitter to warm up for a short time. Leave STANDBY switc!: in STANDBY position. Turn 
the meter switch to the PLATE position. Turn on STANDBY switch, depress key and quickly 
tune OUTPUT control for a dip. It is not necessary to adjust the DRIVER control on this band. 


While holding key depressed, tune antenna coupler for a rise in plate current. As the antenna 
is tuned for increased current, continuously adjust OUTPUT control for resonance as indicated 
by a dip in current. A point should be reached where the meter will still show a dip when tuned 
through resonance, but at a considerably increased current. 


The final current reading with the antenna and transmitter both tuned to resonance should be 
about 60 to 80 milliamperes. If it is much lower than this, the antenna coupling should be in- 
creased. If a point is reached where it is no longer possible ‘u «ip the plate current, the an- 
tenna is over-coupled and the coupling should be reduced. 


40 METER OPERATION 


Plug in a crystal in the frequency range between 3,500 and 3,650 kc and turn meter switch to 
GRID position. Turn STANDBY switch to on, depress key and quickly tune DRIVER control for 
maximum meter reading. Release key. Turn meter switch to PLATE position, depress key 
and tune for dip. Tune antenna as outlined under 80 meter operation. 


20, 15, 11 AND 10 METER OPERATION 


The method of tuning for these bands is exactly the same met: od as for the 40 meter band, 
except for the choice of crystal frequencies. The 15 meter and 11 meter bands are operated on 
the 10 meter position of the band switch. Below is a chart of crystal frequencies necessary for 
operation in any of the amateur bands. 


WARNING: The frequencies listed cover the entire band limits. It is not advisable to operate 
near the band edge. When operating in the 15 meter band with a crystal frequency near 5250 kc , 
it is possible to tune to the 6th harmonic. As the 6th harmonic of that crystal is outside of any 
of the amateur bands it should be avoided. In any case, where two dips are noted when tuning 
the OUTPUT control, the one giving the most pronounced dip is the correct tuning. 
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NOTE! SEhone forint is limited to certain parts ‘of the rate bands akg, “Tt ‘is Abeer 
-, Stricted to certain grades of amateur licenses.” 
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80 METERS 40 METERS 20 METERS | 
3700 ~ 37.50 7/SO — 7200 - one ae oe 
3500 to 4000 ke 7000 to 7300 kc © _ 14000 to 14350 bs 
Crystal | | Se . a Crystal 
3500 to 4000ke 3500 to 3650 ke 2", 3500 to 3587.5 ke 
| % ar. | ‘7000 to 7175 kc » 
15 METERS | a vil METERS PRAMAS EEE hee ” 10 METERS er 
Zleo —UILSO nei ore <a 2g RN, = fy Jk ve ee ; 
21000 to 21450 ke | . 26960 to 27236 ke 2 ye <i 28000 to 29700 ke ° 7 
[oe ee : icc ®: cmon Ste 2CTYStAL Foe a 
5250 to 5362. 5 ke ene 6740 to 6807. 5 i aa aia ~~". 3500 to 3712.5 ke * r 
5 ee ee vee fee ha : = ‘ 7000 to 7425 ke 2. i+ 23 iy 
= a sae . rash oye ae : a omer ai ey +4000 to ede Ke ses: ee a 
Crystais Operating Beaveen any of the figures listed above can 1 be used for operating the Ar- 1 
_ in nue band Oly a listed rea pee are oe At RR ade Ped pd ee eee te 
ee "2 = RADIO TELEPHONE ‘OPERATION Jae oe en 


= Hee atk ‘a sa4 


This must be taken into consideration before ce 
4e2 OSS ey iF; eae 3 2h i E 


operating the AT- 1 asa phone. transmitter. _ 


Modulation of ¢ a feeneinittes ivoire eevee factors aa eee in ACW Woreeaion For examplet 
the load presented by the radio frequency amplifier must match the output impedance of the .~ 


modulator. The modulator must have an impedance matching device, such as a ‘transformer : 


’ -with the proper ratio to match the load resistance of the modulator tubes to the radio frequency | mae 
‘load. ‘The modulator must be capable of an audio output equal to 1/2 the power input. to the radio— ees 


“4 Bee auencies above 3 ke are fou necessary for the Riaueinission of Grellieene seazahy as es 


-frequency amplifier for 100% modulation. -Some form of microphone ‘and speech ‘amplifier is = 
necessary and the modulator for amateur use should | Teject audio Oger aboves, wae eycles, ape 


- d. 3 a : = s ‘ aa . aes ee iw x Pe <4> = tbs Em = ee? vee € 

. Per secon wee SS ae eo 2 aie ee Aye 

s aoe 2 NEee -¢ EES = cae cine ae ze a: ; fess ate me ee 8. is = ae 
Se ea - Gets 3 Leger = eae a baie i: re 
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fore, any frequencies above this figure not only waste usuable power but cause > interference to_ Le a 
other ptations by increasing the band width of the transmitted ieee Fos) ek eee eas 2 3 


Bi ig ae ine p 4 4 : MODULATOR DESIGN . ele S ee epee ats © = 
~@ A zs eae a I x eRe ote eae ae F 
; Nee on eed onder tt eo ce Ee Ee ure eet 
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The Piethod of pelenietne ie load Miapedice Presented by the radio frequency amplifier when he 


plate modulated is geen By the So net SE BR bak ae i ees 
wf . ae z Ne 4 ; ok = ee he e a ee ae2 : 
oe i << f ees as Be! Ge Ht 


7 here Ep is the amplifier "late voltage ad ” is the amplifier mintee Sarrent in ee anomper eae , 
‘In the case of a screen grid tube, such as the 6L6 used in the AT- 1, both plate and screen are : 
modulated, sol, used in the formula represents the total current for both plate and screen ‘grid. “age 
EXAMPLE: At- 1 transmitter Mscege Shots 400 volts on the plate | and on MA ee ELA ee Ree 


screen Boos current: a 7 ee a BEERS BN UES URE IEG ey at es ERS ee | 
iy ae i pam Got Tees i Amt fin Settee, Pee) be ARS Eee: “ :. * ‘ ef 4 dae? senate ke = se, 
ta: - 400: x 1000 = 5000 Q Load a Impedance coue Be 
A baa seagihes 3 me Eh hates yale oe tLe, Sts A 
‘ : ak ms i a Re : ae oes 4 ay m, 4 : eres 
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Power input to the amplifier is hie nig by the formula: 


Power In Watts - - ply 


Ep is the amplifier plate ee and tp is the amplifier Plate. current i in n amperes. 


As we require half the audio power patna that we have RF power Input, the audio requirements 
under the Sailer ag conditions stated re ae will be: Oh Gi Oa ee malas 
" Audio output in rer - 5 x 400 x .080 ¢ or 18 watts . = ae Se ae 
on the tube pe it is found that push- null 6L6's prersune Arte ‘AB, itt 250 Pinte eats 
will give an output of 18 watts. The plate to plateload resistance of the tubes is found to be 
_ §,000 ohms. Therefore, an output transformer having a 5,000 ohm primary and a ratio of pola’ 
primary to secondary turns of 1 tol will OMEN the modulator to the IONS fetes 


et ey 


4 


NOTE: This example only applies to ¢ one set of conditions, a aiemment in nthe enna leaden ‘will 7 
cause a Change in RF amplifier plate current witha subsequent change in load impedance. and Ae 
wattage input. A different choice of modulator tubes would affect the output transformer nec- he 
essary. However, from the formula Aen above, the modulator for end get of operating con- SE - 
ditions may be calculated. places a : a ee Beare 


The reader is again referred to the a amateur radio handbooks fort more > detailed information on 28 
the ook of ‘Phone operation. ea ee ps Tae en. 


wedge | 33 MODULATION CONNECTIONS TO THE ATL “4 
: My Pann cies : ; ; 

In order to rodutste the AT- 1 transmitter, ‘it is merely necessary to remove the jumper oe fe 
_ pins 3 and 40n the male octal plug, and connect the proper impedance. output from the Modulator are 
transformer across these two pins. “As the cutput. of the modulator ‘is AC, either | ‘terminal of 3h ee 
- the en transformer may be connected a either Pb on n the octal plug. © pe eg 


oe 


: Pye ae Sa ee 
As the Bate impedance of the peauiation etree is more ‘Or rless ea iti is S caually, cus-- e sacs 
_. tomary to adjust the transmitter by loading the antenna to a lesser or greater std in order 

to eesent the propes RF load Patna to match the eee £35 =“ 

= Fs se 


i. ee a “VFO ‘OPERATION. aa s 


When using a VFO ) with the AT- 1, it will be necessary to ae ote the Se rnede: of ie RF ohoke e eo 
and resistor on the 6AG7. -If a wire is connected from A5 to D6, an octal plug having a jumper |* 4 
between pins 6 and 7 may be inserted in socket D for VFO operation. , If the a receives its Fe 
eeemereirom the Ste A, its es can be wired in the same oe i ROTC) i aM 


“IN CASE OF DIFFICULTY (75 aed 


The greatest ise cause 5 of trouble is due to wiring ‘mistakes. “First, ‘check very eaectully the” se aa 
transmitter wiring. Due tothe large amount of bare wire used in this kit, there is a good chance ee 
that a short circuit will occur. All EG wire should be Mags amy from the chassis and eet es ee 
Beeecnents. | ae See, Cnc cere Mento ae AR os geo 3 Ge a 


‘The meter may be ‘used to some sonra in Ronnie we fee / Ih the GRID sate ‘it roy eee 
whether the oscillator is operating correctly and, in the PLATE position, it does the same for Ae: 
the amplifier stage. No deflection of ine meter i in either position usually “indicates t the trouble atte 
is in the power expels Be te ieee eee Sg ae 


A voltage chart : is PLES a good. means of locating Prune. The Bee ned ee ihe. ee pee : o ae 
to be expected under normal operating conditions. All readings are DC, except where indicated. As 
These voltages were measured with an 11 megohm input vacuum tube voltmeter. A normal as 
variation of 415% is tobe expected. With regular voltmeters, peice aS be somewhat | lower. 
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SOCKET VOLTAGE CHART 


The Pathe: ‘shooting chart included at this point oy also be used to good advantage in case 
difficulty occurs. a 


TROUBLE pia SYMPTOMS | ‘he ‘POSSIBLE CAUSE 


Transmitter ‘ : "Meter reads high cur- a 7 - Oscillator ne éclinatine gue to: Sis ae ee 


inoperative "’ "pent in PLATE position. “* ~~ 1, Defective or. dirty crystal. °° "2," 


“No indication inGRID ~*~: © -2, ‘Defective 6AG7 tube. ~~ wn Seated ots, 


‘position. | “3. ‘Novoltage on oscillator plate or screen Ee Bet 


grid. (Pins 6 and 8 on voltage chart. )e 


SoBe pg a 


ats band switch. 


..,4. Shorted or open circuit on oscillator | ae " 
_ coil or terminals SB1 through 4 on the,” ee 


eo | vA wn aoe 9.4, DRIVER control not tuned properly. a 


‘Transmitter © Meter reads in GRID : ri . Amplifier not drawing current due to: 

inoperative _° —_- position. Does not _ # * * “1, * Modulator plug not inserted in ‘socket . 

oe eases ~ read in PLATE posi- crs 2. “Modulator plug does not have > jumper a 
ve tion: veo - Between terminals 3 and 4 


of = 3. Defective 6L6 tube. 9°. 00% SF 
. zh 4. “No voltage on plate and screen ‘grids. 
= _ (Pins 3 and 4 on the voltage chart. ) 


S | | be " key jack.) ae 


< eat 


5. , Cathode circuit to 2a open ‘(Check a He 


: wy 6. Plate voltage aie open at meter hee 


A a cc a gee 8 switch. (Terminals 1 and 4 on meter ©. 
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Transmitter ‘Meter reads in both | . Amplifier eal nee pee aie due to: agents Tee 
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inoperative , ~ GRID and PLATE posi- "= 1. 100 uuf 1,000 volt OOS circuit ee 


tions. OUTPUT tuning «© = "open between B3 and CO2A. se os: 


“5 Fo sBi0, 2° . 
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~.or shorted. ee aS ot 
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See 
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‘Transmitter ._ “Meter does not readin | “No ‘voltages on tubes due 108 ae ee oe ee 


inoperative = either position. . re ae _Open circuit at switches S1 or 82. 


.. Switch positions SE este! 14 t open eee a 


. will not dip meter current. 2. "Tank" ee open between CA2B and Tag 
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Tei eet eee ES 
“Defective 5U4G tube. 8 YE ea, 
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Ye switch. | 
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-’ Transmitter will No increase in plate 1. Short or open connections on #4 am- 
‘not load when current with antenna ; . plifier coil terminals. 
connected to an | connected. ; -2. Shorted or open connections on termi- 
antenna. a iF . nals SB5 through 9 on the band switch. 
3. Antenna coupler not tuned to band pone 
re) A. | ce. ae ae operated. 3. 3. ‘ 
° on a haged Ae ae ey 4. Inefficient antenna. ~ 7 
ee eae ‘TELEVISION INTERFERENCE (TVD) “ a 


There is no single ‘method of combating television interference that will Bele to all circum-_ | 
stances. Each individual installation may require a different technique. — However, a‘few hints 


are included here papery the usual methods of Spun’ ube ap. aang 


ce eS - LOW- PASS FILTER - ee ae 


A low-pass ice inserted in the coaxial line between the Pnominted ede the eterna counien | is | } 
very effective. The low-pass filter will eliminate any harmonic radiation above its cutoff fre-.’ 
quency, usually 40 to 50 mc. The HASHES below describes one method of | making ' a low-pass. ile 


ter. 
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Coils are wound of No. 12 or 14° wire 1/2 2" inside diameter, _ spacing = turns per inch. 
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~ HIGH- PASS FILTER oa oe eae 
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The high-pass filter is used where only one or two forevisicn apes are erected: Gut of many.” “ort “ps 
must be inserted in the TV lead-in directly at the antenna CS of the: receiver. mene figure ie 


below describes one Nt of ae a high- -pass filter. ree 
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Coils are pce of No. 30 wire ona 1/8" diameter form. 


E Fi 


: ae eZ pare = eee beds 
“AC LINE FILTER ee Spe 


eh 


It is sometimes posainle: that the enone is Mrekding energy irom the Brtonte into the ae = 
_ wiring. This energy in turn is fed directly into the receiver through its. line BOSS aie figure re: 
below shows a pe en of consiruasing a an Hes Ae filter for the receiver. WelER a Sg aks Ras go 
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“Fig. 16 se mosey % 


The coils consist on a oe length of close wound No. 18 wire on 0 1/2" diameter form. 

There are numerous Biner methods which will help to priminate ‘TVI. In general, the ons 
mitting antenna should be kept away: from receiving antennas. All RF components should be 
shielded. Consequently, the AT-1 should be Nees in the case at. all times. 


For further information on television and broadcast interference elimination, refer to the am- 
ateur handbooks. —* | Heer ee eke ee 

. _ REPLACEMENTS eS oe ; 7 
Material supplied with Heathkits has been carefully selected ‘to meet deaien Requiem cats ‘and 
ordinarily will fulfill its function without difficulty. ‘Occasionally improper instrument opera- 
tion can be traced to a faulty tube orcomponent. Should inspection reveal the necessity for re- 
placement, write to the Beat ee and Seeoly all of the AON CINE aor abon. 


A. oe identify the part in question by, using ane part number ord description found in 
the manual parts list. «. . 

B. Identify the type and model number of kit in which it i is used. e as 

C. Mention the order number and date of purchase. ' Seay | cag 

D. BE ecribe the nature of defect or reason 1Ou requesting Feplacement. 


<!, 


The Heath Company will oro supply the necessary replacement. | "Please do notiretima the” 


original component until specifically requested to do so. Do not dismantle the component in 
question as this will void the guarantee. If tubes are to be returned, pack them carefully to 
prevent breakage in shipment as broken tubes are not eligible for replacement. This replace- 
ment policy does not cover the free replacement of parts that may have been broken or damaged 
through Ear EASAness on the part of the a builder. vhs s pits fe, 
: a SERVICE 42.88 eo ap | 

In event continued Epo rat enei difficulties of the completed ierrument are experienced, the fa- 
cilities of the Heath Company Service Department are at your disposal. Your instrument may 
be returned for inspection and repair for a service charge of $5.00 plus the cost of any addi- 
tional material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COM- 
PLETED INSTRUMENTS CONSTRUCTED IN ACCORDANCE WITH THE INSTRUCTIONS AS 
STATED IN THE MANUAL. Instruments that are not entirely completed or instruments that 
are modified in design will not be accepted for repair. Instruments ae evidence of acid 


core solder or paste sluxes om be returned mot ibd Sree sarees 
5 lab yee, oF 


F The Heath Company is Willing to offer its full eeperuon to ansiots you in robe nice the. specified 


performance level in your instrument. Factory repair service is avqilable for a period of one 
year from the date of purchase or you may contact the Engineering Consultation Department by 
mail. For information regarding the possible modification of existing kits, the volumes listed 
in the Bibliography section are recommended. They can be obtained at or through your local 
library, as well as at any electronic outlet store. Although the Heath Company sincerely wel- 
comes all comments and suggestions, it would be impossible to design, test, evaluate and as- 
sume responsibility for proposed circuit changes for specific purposes. Therefore, such mod- 
ifications must be made at the discration of the kit builder according to information which will 
be much more readily available from some local source. 
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SHIPPING INSTRUCTIONS 


Before returning a unit for service, be sure that all parts are securely mounted. Attach a tag 
to the instrument giving name, address and trouble experienced. Pack in a rugged container, 
preferably wood, using at least three inches of Shredded newspaper or excelsior on all sides. 
DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTON IS NOT CONSIDERED 
ADEQUATE FOR SAFE -SHIPMENT OF THE COMPLETED INSTRUMENT. “Ship by prepaid 


express if possible. Return shipment will be made by express collect. Note that a carrier 3 


cannot be held liable for ares in transit if packing, in HIS OPINION, | is is insufficient. 
SPECIFICATIONS ea rena es Bun 


All prices are aut} ect to change without notice. The Heath apcaens reserves the ce to diss | A 
continue instruments and to change specifications at any time ethene incurring any harcna 
to incorporate new features in instruments Ie ART Sold. 9 shhy Bogey fe et Winhds Bai 
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_ WARRANTY 
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The Heath Gomes limits its ents of aan cepted ithe any kit ‘to a Dctiod of three’ “(3) 
months from the date of purchase. Replacement will be made only when said part is returned 


eae 


postpaid, with prior permission and in the judgment of the Heath Company was defective at the | i: = ; 


time ofsale. This warranty does not extend to any Heathkits which have been subjected to mis- 


use, neglect, accident and improper installation or applications. ‘ Material supplied with a kite. 


- shall not be considered as defective, even though not in exact accordance with specifications, she 


it substantially fulfills performance requirements. -This warranty is not transferable and ap- : 
plies only to the original purchaser. This warranty is in lieu of all other warranties and the -.?,, 


Heath Company neither assumes nor authorizes any other person to assume for them oreke other | - a 
aoe? in connection with the sale of HEMI ake eC nha pl ody ne Pas, s 
| te et Ate ee oe rs, ae Re ye d ys 
The Peeembler is urged ‘to follow the fnatnacdera exactly as = provided: “The Heath achat AY 


‘assumes no responsibility for the operation of the completed instrument, nor pair ane! for ae 
ae ee or pues SHINE in the assembly or operation of the device. ' eee, 
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INTRODUCTION 


The Heathkit Model AT-1 Transmitter was designed to provide both the beginning and experi- 

enced amateur with a simply constructed yet versatile kit form transmitter at modest cost. 

Consideration was also given to the probable enlarging of the operator's station. Rather than 
become obsolete, the AT-1 can be operated with crystal or VFOcontrol and used as an all-band 
exciterfor a high powerfinal. It has provision for modulation as a low power phone transmitter 
and can be used directly as such or used to drive a linear amplifier in a high power phone sta-° 
tion. For the "old timer," it makes an excellent standby transmitter while the big "rig" is 

being overhauled. 


The transmitter incorporates the maximum permissible shielding to minimize TVI from har- 
monics radiated directly by the transmitter. The amplifier stage operates as a doubler on the 
higher prequanictes to eliminate the possibility of parasitic oscillations. . 


Although ariiaeny aeeiened for crystal operation, it will perform equally well when driven by 
a VFO and is equipped to supply the VFO with both plate and filament power from an octal sock- 
et on the rear of the transmitter chassis. The band switching knob on the panel switches both 
the oscillator and amplifier coils simultaneously. This not only increases the convenience of 
operation but also lessens the possibility of operation on the wrong erystal or VFO harmonic. 
A three position meter switch provides for measurement of the amplifier grid current, ampli- 
fier plate current, and has an "off" position for use when the transmitter is being keyed. 


mS 


The transmitter incorporates tried and proven tube types and circuitry, careful layout, and 
quality See ny It will give long and reliable service when UN constructed. 


: CIRCUIT DESCRIPTION 


“The power supply is conventional. A transfoymer steps up the AC line voltage to approximately © 
400 volts, which is then converted to direct ae by the action of a 5U4G full-wave rectifier 
tube. Ripple component present in the output of the rectifier is removed by a "brute force" fil- 
ter consisting of four electrolytic condensers and a filter choke. A switch in the AC line turns 
the transmitter ON and OFF. Another switch in the negative return shuts off the DC power 
when in the STANDBY position, leaving the filaments on. 


a 
~The crystal oscillator consists of a 6AG7 tube operated in a tuned or untuned Colpitts circuit. 
The plate circuit of the oscillator is untuned when the transmitter is operated on the 80 meter 
band. This prevents coupling between oscillator and amplifier coils when both are at the same 
frequency. On all other bands the oscillator is operated as a tuned plate amplifier or doubler 
.Stage. One set of contacts on the band switch inserts the proper oscillator coil for each band. 
Grid bias for the 6AG7 is obtained mainly from a grid leak resistor and partially from resist- 
ance in the cathode circuit. 

® | 
The output stage consists of a6L6 amplifier-doubler which may be operated up to approximately 


30 watts input on CW or Phone. Four coils each having preadjusted antenna coupling loops are  - 


connected in turn to the 6L6 plate circuit by the action of the band switch. These coils cover 
the frequency range from 3.5 to 30 mc. _ Bias for this stage is derived from the grid current 
flowing through the grid resistor and is only present when the stage is being excited by the os- 
cillator. The Grid-plate meter has its full scale sensitivity automatically changed from 10 to 
100 milliamperes when switched from the grid to plate position. 

Two octal sockets on the rear of the chassis provide connections for audio input and VFO power 
output. A coaxial jack, when used with 52 ohm coax cable, provides a shielded RF output to the 
antenna coupler. A.5 yfd olan and a100 & resistor across the secs jack provide: an eftec- 
tive key click filter. 
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NOTES ON ASSEMBLY AND WIRING 


The Heathkit Model AT-1 Amateur Transmitter, when constructed in accordance with the in- 
structions in this manual, is a high quality reliable means of communication capable of years 
of trouble-free service. Wetherefore urge you totake the necessary timeto assemble and wire 
the kit carefully. Do not hurry the work and you will be rewarded with the pride that comes 
-from DX contacts with a self- constructed transmitter. 


This manual is supplied to assist you in every way to complete the transmitter with the least 
possible chance for error. We suggest that you take a few minutes now and read the entire 
manual through before any work is started. This will enable you to proceed with the work much 
faster when construction is started. The large fold-in pictorials are handy to attach to the wall 
above your work space. Their use will greatly simplify the completion of the kit. These dia- 
grams are repeated in smaller form within the manual. We suggest that you retain the manual 
in your files for future reference, both in the use of the transmitter and for its maintenance. 


UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In 
so doing, you will become acquainted with each part. Refer to the charts and other information 
shown onthe inside covers of the manual tohelp you to identify any parts about which there may 
be a question. If some shortage is found in checking the parts, please notify us promptly and 
return the inspection slip with your letter to us. Hardware items are counted by weight and if 
a few are missing, please obtain them locally if at all possible. 


Read the note on soldering on the inside of the back cover. Crimp all leads tightly to the ter- 
minal before soldering. Be sure both the lead and the terminal are free of wax, corrosion, or 
other foreign substances. Use only the best rosin core solder, preferably a type containing the 
new activated fluxes, such as Kester "Resin-Five, " Ersin "Multicore," or similar types. 


NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE 
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN USED. 


WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW ROLL PLAIN- 
LY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED. 


Resistors and condensers generally have a tolerance rating of +20% unless otherwise stated in 
the parts list. Therefore a 100 KQ resistor may test anywhere from 80 K to 120 KQ. (The 
letter K is commonly used to designate a multiplier of 1000.) Tolerances on condensers are 
generally even greater. Limits of +100% and -50% are common for electrolytic condensers. 
The parts furnished with your Heathkit have been specified so as to not adversely affect the op- 
eration of the finished transmitter. 


In order to expedite delivery to you, we are occasionally forced to make minor substitutions of 


parts. Suchsubstitutions are carefully checked before they are approved, and the parts supplied * 


will work satisfactorily. By checking the parts list for resistors, for example, you may find 
that a 2.2 megohm resistor has been supplied in place of a 2 megohm as shown in the parts list. 
These changes are self-evident and are mentioned here only tc prevent confusion in checking 
the contents of your kit. 


| We strongly urge that you follow the wiring and parts layout shown in this manual. The BoRiHon 


of wires and parts is extremely critical in a high frequency transmitter, and changes may se- 
. riously affect the characteristics of the circuit. Nte/ 
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‘STEP-BY-STEP ASSEMBLY INSTRUCTIONS 


The following instructions are presented in a simple, logical, step-by-step sequence to enable 


you to complete your kit man the least possible confusion. 


Be sure toread each step all the way through before starting. When a step is completed, check 
it off in the space provided. This makes it easy to resume construction after your work has 
been interrupted. 


NOTE: We suggest that you do the following before any work is started: 


A 


Select from the large fold-in pictorials included with the manual the diagram showing the - 
phase of construction you are engaged in at thetime. Attach-this diagram to the wallabove 
your work space. a hh 

After identifying the parts from the parts list, lay them out in a large shallow box so that 
they are readily accessible. This will save considerable time in construction. 

Read thoroughly the assembly and wiring instructions on the inside rear cover of the man- 
ual and refer to the general information on both inside covers of the manual to identify the 
parts. | 

In assembling the kit, use lockwashers under all nuts unless a solder lug is used. Tube 
sockets are mounted with the metal flange inside the chassis. All screws have their heads 
On top or outside of the chassis. This construction may be noted by referring to Figure 1. 
Unless otherwise stated, 6-32 screws, lockwashers and nuts are used in mounting of parts. 
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CHASSIS ASSEMBLY 


(- ) Mount an octal socket in hole A with the keyway toward the center of the chassis. At the 
Same time mount a four-lug terminal strip under the chassis, using the mounting screw 
nearest the center of the chassis. As previously stated, 6- “33! screws, lockwashers and 
nuts are used in mounting all parts unless otherwise specified. 


( ) Mount an octal socket in hole B with the keyway toward the center of the chassis. At the 
Same time, mount a three-lug terminal strip under the chassis and a solder lug on top of 
the chassis, using the mounting screw nearest the center of the chassis as shown in Figures 
i and 2. 


( a) Mount an octal socket in hole C with the keyway toward the right side of the chassis when . 
viewed from the rear and a three-lug terminal strip mounted on the left hand mounting 
screw. Refer to Figure 1. 


(,.) Mount two octal sockets in holes D and E with their keyways as shown in Figure 1. 
( ) Insert 3/8" rubber grommets in holes F and G. 
Le ) Mount the coaxial output jack in hole H using 4-40 screws and nuts. 


(.) Mount the filter choke on top of the chassis with the leads over the grommet G using the 
two mounting holes at the right rearof the chassis. Place a solder lug under the nut near- 
est the edge of the chassis and a two-lug terminal strip under the other nut. See Figure 1. 


( ) Mount the power transformer on top and at the left rear of the chassis, using 8-32 screws, 
‘ nuts and lockwashers. Orient the transformer so that the red leads emerge nearest the 
center of the chassis. 


ASSEMBLY OF CHASSIS TO PANEL 


(\ ) Mount the two slide switches S-1 and S-2 with their terminal lugs in the position shown in 
’ Figure 1. The mounting screws for these switches go through both the panel and the chas- 
Sis and secure the chassis to the panel. Do not tighten the screws yet. ia 


(. Mount the meter switch SM through the 3/8" hole in the center of the eer and chassis, 
using a 3/8" lockwasher behind the chassis and a 3/8" flatwasher and nut in front of the 
panel. Refer to Figure 1 for switch position and to Figure 3 for method of mounting con- 
trols. : 


PANEL 


(\ ) Align panel square with chassis and tighten screws. 


NICKEL 
HER CONTROL 
LOCKWASHER 


0----)}- ==) 


HOW TO MOUNT CONTROLS & SWITCHES 


Fig. 3 


@& oe Mount the phone jack in the hole provided at the right bottom of the panel, using a ro 
washer, flatwasher and nut. Position as shown in Figure 1. 


(, ) Mount the crystal holder so that the terminals protrude through the back of the panel as 
Y shown in Figure 1, using a 4-40 screw and nut. 


Note: The tuning equdengers and coil assembly will be ona after the bottom of the chassis 
has been wired. 
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WIRING OF THE AT-1 TRANSMITTER 


NOTE: Before beginning the wiring, refer again to the notes on wiring and soldering on the in- 
side rear cover of the manual. We cannot stress too strongly the importance of careful wiring 
and soldering when applied to radio frequency circuits. In building this transmitter, you will 
use a considerable amount of heavy tinned wire. Both from the standpoint of neatness and ef- 
ficiency, the leads should be kept short and straight. Sharp bends are to be avoided when pos- 
sible and RF leads in the gridand plate circuits should be isolated as far as possible from other 
circuits and from each other. Soldering should be done with a great deal of care so that fluxes 
will not run over onto adjacent insulation; thus causing leakage and a possible loss of power. 


Components are given code designations sothat identification of parts on both the diagrams and 
on the written matter is easily defined. The tube sockets are numbered A to E inclusive and 
correspond to the mounting holes referred to previously under assembly instructions. It is 
recommended that the tube sockets be marked in pencil on the bottom of the chassis, A to E. 


Switches are designated as S-1, S-B, etc. Other parts are referred to ina similar manner 
which will be readily apparent as the work progresses. Octalsockets are numbered in a clock- 
wise direction, starting from the left of the keyway when viewed from the bottom. The ground- 
ing lugs attached to the sockets are numbered in the same way. See Figure 4. 


Thus a connection to BS means terminal 5 counted a. Staas 
in a clockwise direction from the keyway on socket 
B. Similarly, AG-3 is the number 3 ground lug 
measured in the same manner on socket A. 


Fig. 4 


Leads on resistors, condensers and transformers are generally much longer than they need to 
be to make the indicated connections. In these cases, the excess leads should be cut off before 
the part is added to the chassis. Not only does this make the wiring much neater, but in radio 
frequency work the excess length of the lead may actually create tuned parasitic circuits at un- 
desired frequencies. 


Wire is to be insulated unless otherwise specified. Insulated sleeving is to be used on bare 
wires when called for. 


en 8 | ; WIRING OF POWER SUPPLY 


aa (S) means solder. (NS) means do not solder yet. 
. f : 
NOTE: Refer to the schematic and to Pictorial 1 for the following wiring. 


be ) Connect a .001 pfd condenser from TAL (NS) (use sleeving) to CGl (S). See Pictorial 1. 

( ) Connect a .001 uid condenser from TAD NS) (use pleeving) to CG4 (S). 

( Fi Twist the red leads from the power Peatetormer together and connect one red lead to C4 (s). 
(. ) Connect the other red lead from the transformer to C6 (S). ree 
(“ ) Connect the red- peo lead from the transformer to Ci (NS). | 


/ 


‘(') Twist the yellow aeaiis from the transformer together and connect one yellow lead to C2 (S). 


oe ad 


a ) Connect the other yellow lead from the transformer to C8 (NS). 


\ 
_(‘,) Twist the green leads from the transformer together and connect one green lead to D2 (NS) . 


7 Page 7 


"ad 


ak 


oe BA 


' 


; cbanertta nog oeoTie Satake ow maine at? ae Rams 


se Ine 


ae | : 
: sHY GO SMW 
peter paisie oh pata 


Lia 


ud nl .atiud Yonpe er? o thes oF pelage Asriw qn 
a wil Ae .oTw benign? wv. In Snipe iar res 
dine = idgterte nee Pras Iga? biiods ree 
ruled Sigdta alieosto otal a pishisg oP om abest 

= ah +, ad biota QuaeSDENs rete 988 — 
utd neitebveds tieseibs 260 7 


a bi fadi On anoliaryieed eho 2 ewig 
2 dist + stints Qibace 6: tSte 
47 - q rf i S 
d Wikre Pate net 
Pa 2b ‘PA 
t ~ oe ©. Hg 7 > 4 
4 te hj MO re 
ye » adr he J } 
Tix 107 ae | ee 4 : 
‘ #3 ack) foal e Be ‘pit 
mtn ert 
2 } ien nm aid 
; re Fee: a 
esto i wpe. 
f PrSnk é , 
1 > sane 
a » | enol \ 
2 ot: 4 
7*9iuo*r : 
: ts OF I ait : 
5 ‘A wu \ 
et Ay SAT mor 1 » iy O.8 
sr 3oamua't ~oy? ebaol hats 
o renee ty? Sti) aioe heal ba7 rio of 
> 93 youreetemet? od? oor? bart waltsyohot 9 
teal " lepeh sparTolacs Sat ott ehasi 


. 2 of cogepbane ty ad! tow beat waliey 


nenios Sis -eitiegot rasc20 lena? oebt mot chews 


af 


(. ) Connect the other green lead from the transformer to DG4 (NS). 


‘ (_) Twist the black leads from the transformer together and connect one black lead to TAL (NS). 


4 
(\) Connect the other black lead to TA2 (NS). - é 


( ') Twist together two pieces of hookup wire about 7" long. Strip the insulation from one pair 
of ends and connect to the terminals of S1 (S). 


re) Run the twisted pair of leads close to the chassis to tetfiinals TA2 and TA3. Cut wire to 
proper length and connect either one to TA2 (S) and the other to TA3 (NS): 


( ) Connect a lead from A2 (Ng) to D2 (S). , 

roo) Run a piece of light bare wire from D1 (S) through D7 (S) to DG4 (S). 

( m connect a wire from C7 S) to either terminal on switch S2 (S). 

( ) icomect a wire from the other awitch terminal (S) to J2 (NS) on the hone jack. 
( 


| ) Connect a short bare wire from J2 (S) to J3 (S). 


bo Connect a wire from Aa (S) to BT (s). 


( -) Twist the leads from the filter choke Pocethee and pass them through the BIE G. Run 
these leads close to the back edge of the chassis over to ae socket C. : 


Oe ) Connect one lead of the choke to C8 (NS). 
(\) Connect the other lead to C3 (NS). | 


Note: In wiring the following condensers, cut the leads to a length that will allow the condensers 
to fit snugly between their connection points. See Pictorial 1. 


( ) Connect the positive lead of an 8 pfd 350 volt Coudeneen to C8 (S). The positive ee will 
have the word POSITIVE or PLUS markings on that end of the condenser case. Connect the 
other lead of this condenser to TD2 (NS). : 

( ) Connect the positive lead of an 8 fd 350 volt condenser to TD2 (s). 

(8) Consfat the other lead of this pondetiger to the solder lug near the chassis edge (NS). 

( .) Connect the positive lead of an 8 ufd 350 volt condenser to C3 (NS). \ 

(. ) Connect the other lead of this condenser to TD1 (NS). | | a é | 

(;) Connect the positive lead of an 8 ufd 350 volt condenser to TD1 (NS). 4 

( J Connect the other leadl of this condenser to the solder lug near the chassis ene (NS). 

(3 ; Connect a 47 KQ < watt naeintor between C3 (NS) and TD1 (NS). 


(t ie wont a47 Ka 2 watt resistor between TD1 (S) and the solder af at the edge of the chas- 
sis (S). uae 


( y’ Connect a wire from C3 “eS to D4 ie 


(, ) Connect a wire from C3 (S) to E3 (S). 


aS 
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( ) Connect one end of a wire about 16" long to E4 (S). j 


( ) Run the wire around the outside edge of the chassis as shown in Pictorial 1 and connect the 
other end to SM1 (NS). Refer to Figure 1 or Pictorial 1 for SM1 connection. a 


This completes the power supply wiring. 


WIRING OF THE OSCILLATOR TUBE 


Note: For best operation and ease of construction, parts should be placed as shown in Epiciorie 
al 1. 


( _ Connect a wire from D4 (S) to TB4 (NS). : 

ty ) Connect a piece of light bare wire to A3 (S). Pass the wire prgued AG1 (NS) to Al (S). 
( ) Connect a 100 KQ resistor from A4 (NS) to AG1 (S). 

(») Connect a piece of een bare wire from AT (S) to AG4 (NS). 

CAUTION: Do not use 6 iron length of neat bus wire until called for. 

Cid “Connect a heavy bare wire from X1 (S) to AG3 (NS). See Pictorial 1. 

(v ) Connect a .001 fd mica condenser from je (use sleeving) (NS) to AG4 (NS). 


vi 


_(v) Connect one end of a 100 uf mica Bondenser to AG3 3 (8). Connect the other eu to A5 (NS). 
(Use sleeving. ) 


(_ ) Connect one end of a 15 wf mica condenser to A5 (NS). (Use sleeving.) Connect the other 
end to A4 (NS). (Use sleeving. ) 


(“) Connect a ay bare wire from X2 (S) to A4 (S). See Pictorial 1. 
() Beenect an RF choke from AS (S) to TB1 (NS). 
G) Bannttl a 100 2 1/2 watt resistor from TB1 (s) to TB3 (NS). 


Note: At this point, the builder has two choices in the method of keying the transmitter. In the 
interest of stability, it is recommended that only the amplifier stage be keyed. However, it 


may be wired so that both the amplifier and oscillator stage can be keyed simultaneously for ., 


break-in operation. If it is desired to key only the amplifier, connect a short bare wire from 
TB3 (S) to AG4 (S). If both stages are to be keyed, connect a .001 ufd condenser from TB3 (NS) 
_ to AG4 (S) in place of the bare wire; then, connect a wire to TB3 (S). ‘Run this wire along the 
front edge of the chassis to J1 (NS). ~All wiring instructions that follow apply for either method 
of keying. 
eS Connect a 47 KQ 2 watt resistor from A6 (S) to TB4 (NS). 
( ) Connect the single pi 90 zh RF choke from A8 (NS) to TB4 (S). 
(\.) Connect a 100 pf mica condenser from A8 (S) to TB2 (NS). 


This completes the oscillator tube wiring. 
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AMPLIFIER 2UBS WIRING , 
iG 1 Connect a light bare wire from Bl (S). Pass ee wire through B2 a to BG1 (NS). 
i) Connect a 4.7 KQ resistor from TC2 (NS) to BG1 iG). 
( ( ) Connect a .001 pfd mica a condenser ffom BG3 (NS) to B4 (NS). (Use sleeving. ) 
( ) Connect a .001 pfd mica condenser from BG3 (S) to B8 (NS). wes sleeving. ) 
(. ) Baruect a wire from t B8 (S) to J1 (NS). 


/ ) Connect the outside foil of a .5 ufd paper condenser to B6(NS). (Use sleeving.) See Picto- - 
rial 1 for mounting position. 


( Connect the other end of the condenser to J1 (S). (Use sleeving. ) 
( ¥ Connect a 100 21 oo resistor from B6 (Ss) to BG4 (S). 
( Connect a 100 wut mica condenser from en (NS) to B5 (NS). 
(, ) Connect a 47 KQ 2 watt resistor from B5 ©) to TC2 (NS). 
Le Connect a wire from TC2 (S) to SM5 (S). 
a"('y ieeinedk a wire from SM2 (S) to BGI1 (S). Run the wire atone the front of the chassis. 
C4 Connect a 22 KQ 2 watt resistor from B4 (S) to TC3 (NS). 
(_Y Connect a 100 upyf 1,000 volt mica condenser to B3 (NS). ‘Pass this pondeneen Riourk the 


hole in the chassis adjacent to the tube socket so that the insulated part of the condenser i is 
. Gentered in the hole.. Leave the other end free. See Pictorial 1. ¢ 


3 
bk 
‘ 


( Connect an RF choke between B3 (S) and TC3 (NS). 


(4 Connect a wire fron TC3 (S) to SM4 (NS). 


awk 


(4) Connect a 51 2 1 watt 5% resistor from sM1 (S) to SM4 (S). 


This completes ihe amplifier wiring. 


COIL ASSEMBLY AND WIRING 


( .Y Mount the oscillator coil as shown in Figure 2 placing a solder lug under the head of the 
screw. Use a lockwasher and nut on the underside of the chassis. 


C. y Mount the eetiilatee and amplifier variable aa ee CO and CA on the pariel as 
shown in mone 2, using round head 6-32 serews. Sra sce 

( ) Examine eahine 2 carefflly, noting the terminal positions fs he. mocies Sw At rpete mone 
on the panel as shown in Pictorial 2 omitting the lockwasher. Usea Cee and nut on 
the front of the eee and a0 not een the nut yet. 
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Fig. 2 


( \) By referring to Figure 2 and Pictorial 2, you will note that the coil bracket CB anchors the 
rear end of the band switch as well as supporting the amplifier coils. Slide the holes in the 
flat portion of the coil bracket over the two screws protruding from the rear of the band 


switch and secure using 5-40 nuts and lockwashers furnished. 
A 


( ) Now align the three holes in the base of the coil bracket.with the holes in the chassis and 
mount the coil bracket to the chassis using 6-32 screws, nuts, and lockwashers. 


( ) Tighten the 3/8" band switch nut. 
( | ) Mount the four coil clamps on the coil bracket as shown in Figure 2. 


(° ) Mount the meter through the large hole at the top of the panel and secure the meter to the 


panel by means of the clamp furnished. Be sure to align the meter square with the panel 
before tightening the clamp. 
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COIL WIRING 


Note: The wiring of the oscillator and amplifier coils is somewhat difficult due tothe large size 
wire used. The work may be performed from both the top of the chassis and through the large 
hole from the bottom. Care taken at this point will result in neatness and operating efficiency. 


(''). Connect a wire from SM3 (S) to + meter M1 (NS). 
(, ) Connect a wire from SM6 (S) to - meter M2 (NS). 
/ 
(.) Connect a .001 ufd mica condenser from M1 (S) to M2 (S). 


( ) Connect a heavy tinned wire from CO1 on the oscillator tuning condenser (S) to XC1 on the 
oscillator coil (NS). a 


icy Connect a heavy tinned wire from XCl (S) on the oscillator coil to the solder lug under the 
coil mounting screw (S). 


(:.) Run a heavy tinned wire from SB4 on the band switch (S) through terminal XC4 on the oscil- 
lator coil to terminal CO2A on the tuning condenser. Solder XC4 and CO2A. 


( ) Connect a heavy tinned wire from SB2 (S) to XC3 (S). 
(“_) Connect a heavy tinned wire from SB1 (S) to XC2 (S). 
Note: The amplifier coils may be identified by the number of turns on each. The 10 meter coil 
10C having the least turns, and the 86 meter coil 80C having the most. The coils 20C, 40C, 


and 80C have condensers connected across the terminals 1 and 2. See Figure 5 for mounting 
details. : 


68 MMF 
FN 


él DS) 


esas) 
1 


Ce 62EE 
\ic c cf 


Fig. 5 


\ Connect a 22 wuf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 20C 
(NS). 
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Connect a 68 puf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil40C 
(NS). 


Connect a 68 wuf 2% 1,000 volt silver mica condenser across terminals 1 and 2 of coil 80C 
(NS). 


Insert the 10 meter coil 10C in the lowest coil clamp. Connect a heavy tinned wire from 
10C2 to SB11. Align the coil straight and parallel to the chassis; then solder the connec- 
tions. 


Connect a short heavy tinned wire from 10C4 (S) to SB6 (S). 


Insert the 20 meter coil 20C in the next higher coil clamp. 


Connect a short heavy tinned wire from 20C2 to SB12. Observe the same precautions as 
with the 10 meter coil and solder the connections. 


Connect a short heavy tinned wire from 20C4 (S) to SB7 (S). 


Insert the 40 meter coil 40C in the next coil clamp. 


Connect a short heavy tinned wire from 40C2 to SB13. Align the coil and solder the con- 
nections. | 


Connect a short heavy tinned wire from 40C4 (S) to SB8 (S). 
Insert the 80 meter coil 80C in the top coil clamp. | Ly 
Connect a short heavy tinned wire from 80C2 to SB14. Align and solder. 


Ve r 
Connect a short heavy tinned wire from 80C4 (S) to SB9 (S). 


(. ) Run a heavy tinned wire through the #1 terminals of all the coil. See Pictorial 2 and Fig- 


! 


ure 6. 
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(\ ) Shldes Sohneetions 80C1 and 40C1. 


(. ) Connect one end of a heavy tinned wire to SB10(S). Run this wire around coil 10C to CA2B 
on the tuning condenser (S). See Figure 6. 


(° ) Connect the end of the 100 wuf condenser coming through the chassis to CA2A (S). 


( ) Runa heavy tinned wire from CAI1 on the amplifier tuning condenser to 20C1l. Solder CA1 
and 20C1. — ? 


( .) Runa heavy tinned wire through all the #3 terminals on the coils. Solder all connections 
but 10C3. ) 


a 


( ) Runa heavy tinned wire from 10C1 through the solder lug adjacent to the tube socket to 
10C3. Solder all connections. 


(;.¥ On the bottom side of the chassis run the 6 1/2" length of bus between TB2(S) and TC1 (S). 


<f{ ) Connect a heavy tinned wire to SB3(S). Run this wire clear of terminal SB4to the bus wire 
just installed. Make a firm connection to this bus and solder. 


_:{ ) Run a heavy tinned wire from SB5 down through the large hole in the chassis to the center 
terminal of the coax jack H. Arrange wire to clear all components and solder the connec - 
tions. See Pictorial 1. 


(‘ ) Insert the AC line cord through the grommet F in the rearof the chassis. Tie a knot in the 
cord about 3" from the end. 


{ ) Connect one end of the cord to TAI (S). 
(. ) Connect the other end to TA3 (S). ' Fig. 7 


(_) On the male octal plug furnished, connect a 
jumper from pin 3 to pin 4 (S). See Figure 7. 


-( ) Install the two round knobs on the tuning condensers. Align the pointers in such a manner . 
that the pointer reads 100 when the condenser is fully meshed (maximum capacity). 


{ ) Install the pointer knobs on the band and meter switch. Tighten the set screw on the flat 
part of the switch shaft. 


This completes the wiring of your Heathkit Model AT-1. 


TRANSMITTER 


TESTING THE TRANSMITTER 


CAUTION: VOLTAGES DANGEROUS TO LIFE ARE PRESENT ON THIS TRANSMITTER. USE 
EXTREME CARE WHEN TRANSMITTER IS OUT OF CASE. 


Before testing the transmitter, recheck all wiring. Damage to components may result due to 
errors in wiring. , 


( ) Insert an 80 meter crystal in the crystal socket. 
() Plug a key into the key jack. 


( ) Turn the STANDBY switch off and the OF F-ON switch on. Allow about two minutes for 
warmup. 
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Turn the band switch to the 80M position and the meter switch to GRID position. 


( ) Turn the STANDBY switch to PLATE-ON position and depress the key momentarily. The 
meter should indicate a low value of current. Release key. 


—_~, 
— 


Turn the meter switch to the PLATE position and again depress the key. The meter should 
read a high value ofcurrent. Quickly tune the control marked OUTPUT. The meter should 
show a pronounced dip. Release key. 


( ) Turn the band switch to the 40M position and the meter switch to the GRID position. 


( ) Depress the key and tune the DRIVER control for maximum indication on the meter. Re- 
lease key. 


( ) Turn meter switch to the PLATE position and depress key. Oe the OUTPUT control for 
a pronounced dip. Release key. 


( ) Repeat the last two steps on the 20 and 10 meter bands. If the results obtained are similar 
to those described above, the transmitter is operating correctly and may be installed inthe 
cabinet. If not, refer to the section on trouble-shooting in the back part of this manual. 


(_ ) Install the rubber feet on the cabinet. See Figure 8. 


( ) Slide the transmitter into the cabinet being careful 
not to damage any of the components. 


( ) Attach the transmitter to the cabinet by means of the ores cueai 
two sheet metal screws in the rear and the eight sheet 
metal screws in the panel. 


This completes the transmitter. Fig. 8 


COUPLING THE TRANSMITTER TO THE ANTENNA 


Almost any piece of wire may be made to radiate when a source of RF power is connected to it. 
However, this does not mean it will radiate well and if an antenna is constructed based on this 
supposition, it is TH likely you will not get out of your backyard. 


The results obtained with any transmitter are more dependent upon the antenna and the coupling 
system than upon the power input to the transmitter. Consequently, the effort applied to the 
design and installation of an efficient antenna system and the care taken in matching this Sys- 
tem to the transmitter will be well worth the time and trouble meer) 


Itis not within the scope of this manual to go into a complete ee oncon of all types of antennas 
. and coupling systems. Therefore, we will describe only a few basic types of antennas and cou- 
‘pling systemg. For more detailed descriptions of antenna systems, the reader is referred to 
the handbooks published by amateur radio organizations. 


e 


END FED-HERTZ AND MARCONI 


This consists merely of a single wire from 1/4 wave length long to any evén multiple thereof. 
One end of the wire is coupled to the transmitter and the other end supported as free in space 
as possible. If this antenna is operated against ground, it is known as a MARCONI antenna. 
Its greatest disadvantage is due to the necessity of bringing part of the radiating element into 
the radio room where its proximity to nearby objects increases losses. Its greatest advantage 
is its simplicity and compact size where space is at a premium. See Figures 9 and 10. 
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END FED HERTZ MARCONI 


Fig. 9 Fig. 10 


In Figure 9 the coil and condenser combination should be capable of tuning to the transmitter 
output frequency. In Figure 10 the condenser should have a large capacity and the coil tapped 
to allow for any length of antenna. 


END FED-ZEPP, DIPOLE, AND FOLDED DIPOLE ANTENNAS 


In the average station, it will be found expedient to have the radiating portion of the antenna 
some distance from the transmitter. This statement assumes that the amateur will have his 
antenna up high and clear of nearby~ objects, whereas, the actual transmitter may be in the 
basement or any other room in the house. In this case, some form of transmission line must 
be used to efficiently connect the transmitter to the antenna. 


There are two basic types of transmission lines; the untuned, non-resonant, or "flat" line, and 
the tuned, resonant line. The untuned line may be made any length within reason providing it 
meets all requirements of a non-resonant line. These requirements are quite critical. The 
untuned line must be physically symetrical throughout its length and must be terminated in its 
characteristic impedance. In general, it is a one band antenna as the terminating impedance of 
the antenna will not remain the same for operation on other bands. The untuned line has a 
standing wave ratio (SWR) of 1 to 1. More will be said about standing waves later. 


The resonant or tuned transmission line is the type more generally used when it is desired to 
operate an antenna on several harmonically related bands. In this type of transmission line, 
standing waves are usually always present to some degree. They should be kept to aminimum. 


STANDING WAVES: When energy is applied to one endof a transmission line, it flows out along 
the line from the source to the terminating point. In this case, the antenna. If the impedance 
of the terminating point exactly matches the surge impedance of the line, the energy is absorbed 
as fast as it arrives at that point. If the terminating point does not match the impedance of the 
line, some of the energy is reflected back along the line. The ratio of energy going out along 
the line to the amount reflected back along the line represents the standing wave ratio (SWR). 


This, in turn, is equal to the ratio of mismatch between the line and its terminating point. 


TRANSMISSION LINE SURGE IMPEDANCE: 
Z = 276 LOG,g 2S 
D 


S being the center to center Spacing and D the diameter of the conductors measured in the same 
units. : 5 


This formula is for two-wire transmission lines. If coax cable is used for transmission line } 


the impedance is governed by the type used. This impedance being fixed in the manufacturing 
process. Theimpedance of an unknown coax line maybe calculated from the following formula. 
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COAX IMPEDANCE: 


Zo = 138 LOG 


“ives! 


D 


D, being the inside diameter of the outer conductor. D the outside diameter of the inter-con- 
ductor measured in the same units. 


The antenna systems mentioned at the beginning of this section all use some form of transmis- 
Sion line, either coax or two-wire line can be used on any of them but may not be as well suited 
to one as to the other. 


The Zepp antenna, which is an End Fed type capable of multi-band operation, is usually used 
with the two-wire tuned line. It has been the "hams" old standby for many years and is ideally 
Suited where one end of the antenna is in the vicinity of the transmitter. It is tuned either in 
series or parallel depending upon the electrical length of the transmission line. The Zepp an- 
tenna may be coupled to the transmitter as shown in Figure 11. 


SERIES PARALLEL 
TUMING TUNING 


ie ell nl 


To TO 
TRANSMITTER TRANSMITTER 
Fig. 11 


The dipole, sometimes incorrectly called a Center Fed Zepp, consists of two quarter wave el- 
ements with the transmission line connected at the electrical center. The characteristic im- 
pedance of this type antenna is approximately 72 ohms and, as such may be used with 72 ohm 
coax toform a non-resonant line providing the electrical length of the antenna proper is exactly 
matched to the frequency operated. 


As previously stated, this form of transmission line tends to limit the antenna to one-band op- 
eration. Consequently, the center fed antenna is usually fed with a two-wire resonant system 
and is tuned in the same manner as shown in Figure 11 for the end fed Zepp antenna. 


The folded dipole antenna is ideally suited toflat line operation and although this again presents 
the single band characteristic, it probably represents the easiest method for the beginning am- 
ateur to get on the air. The characteristic impedance of the folded dipole is approximately 300 
ohms, which just happens to be the surge impedance of the"twin-lead" used in TV work. Thus : 
by using "twin-lead" for the flat top part of the antenna and more of the same for the trans- 
mission line; we have our antenna ready to radiate. The method of doing this is illustrated in 
Figure 12. 


94 xX % 3005@ TWINLEAD 


WIRES CONNECTED 
AT ENDS 


300s TWINLEAD 
ANY LENGTH 


Fig, 12 
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The two wires of the "'twin-lead" are shorted at the ends, and one of the wires is opened at the 
center to form the flat top. Another piece of "twin-lead" is connected to the open center wires 
to form the transmission line. It is recommended that transmitting type "twin-lead" be used. 
Antennas of this type are available commercially, 


ANTENNA FORMULA 
One Wave Length in Space = 300,000 Meters 


Fixe 
Center Fed Dipole One Half Wave Long - Length in feet = 468 
| Fine 
Folded Dipole One Half Wave Long - Length in feet = 462 
| | Fine 
Zepp Antenna One Half Wave Long - ‘Length in feet = 492 
. Fm c 


ANTENNA COUPLER 


The antenna coupler must meet one main requirement. It must match the transmission line to 
the output of the transmitter. It must also serve as a method cf variable coupling between the 
antenna and the RF amplifier, if this has not been taken care of in the transmitter. It helps to 
eliminate TVI by the suppression of harmonics. 


Basically, the antenna coupler is an impedance transformer, tr: asforming the relatively high 
impedance output of the transmitter to the low impedance of the transmission line. The addi- 
tional tuned circuit it incorporates tends to Suppress harmonics present in the transmitter out- 
put. It may be placed some distance from the transmitter for convenience of connecting to the 
transmission line, providing coaxial cable is used to couple it to the transmitter. The AT-1 is 
equipped for coaxial coupling to the antenna coupler. See Figure 13 for details. 


LI 


| 


Figwetis 


The coil Ll should match the impedance of the coaxcable as closely as possible at the frequency 
operated and the spacing between it and L2 should be adjustable to control the antenna loading. 


The circuit consisting: of L2, C1, and C2 must be capable of tuning to the transmitter frequency. 
If it is desired to series tune the antenna, the shorting bar between 3 and 4 is opened and the 
transmission line connected at these points. For parallel tuni wg, 3 is shorted to 4 and the 
transmission line connected to 1 and 2. Taps are provided on the coil L2 to facilitate matching 
the transmission line: 


NOTE: For more complete information about antennas and coupling systems, refer to the am- 
ateur handbook. 


Page 20 


7 a, 
2atiw St i) aan DR eu a4? ig basiorns whe peal abwe hee 


tot bajonnn 


bebueenmeses ef, .omil 


ai “haeol-aiwt” bas e2eig tortionA or : a Ya 


~ 


ost 


7 ee vlinkerqumenes leet inva wis ¢ ays Bit 
Asl UVLO AVeVEREEIA “ee 
soja DUG OO n 90age ai fignet: ; 
xt - 
set ut dtgnad = gaod eval? Val ea vlognd ie 


7OTIENL ~ His 


pAAI~ (dl 
j a atk i 
wis 
BU0T i 
{ glvd 3.4 
1 FO Tenis 
) an = 344 
hy [ iSTti nhealiia 
pit + mel 7 pore ‘L 
{ wrt pnnsrelh on 
“i029 Bixee 
i upper i i (44! 
i 
> ey @ 
ru 
i 
riley veto s. GAT Re BARRA 1-OU 


its 1,4 ae | ore. r} (ltyrt w 7") 


i] j an 
“tines fk lettin 
sq TOR eth 


C3 ily babivetg wae RqeT 


BIMOIRYS MIG! 


vew ak enOe 


we hr ues ail va 
ikl 


‘~tiniga Dieode as 
‘ yohoaqe ont Bee 


so wd aga tS bev 61 lo-gaieledand. tt 

vee? norres of Sam 
) « bioeaos sail nem 
Coon Lot hodpennoe Sot sag 


Jhoe anaeemen frecde oolienstolmt 6feiqntee etem 


a 
} = 


ny 


‘al ogo 2?) sao Witte 


 velqnoo sal | 
‘old Be ue 
75. ek) Evie 


< q 
as 


— 7 Z 


"Os 


= a 


i 
hing SHER a 
In 4) 


iy ts y\ 


othi 


SAtt WE 


i 


LAA ere 
) Lea 


ont noleate 


ROG 


AT-1 OPERATION ADJUSTMENTS 


The AT-1 transmitter may be operated on the amateur bands of 80, 40, 20, 15, 11, and 10 me- 
ters using crystal or VFO control. Before attempting operation in any particular band, the op- 
erator should ascertain the frequency range of the desired band and the type of emission per- 
missible in any portion of that band. After the desired frequency of operation has been arrived 


at, the crystal frequency necessary may be found by dividing the “esired frequency by the har- 
monic relation to the crystal fundamental. 


It is possible to operate the 10 meter band from an 80 meter crystal operating on its 8th harmon- 
ic but it is advisable to use 40 meter crystals for operation in the bands from 20 to 10 meters. 


A VFO may be used to control the transmitter by plugging the output of the VFO into the crystal 
socket. If a VFO is used, care should be taken to ascertain that the VFO output is within the 
band, particularly on the higher frequencies where the error will be multiplied. 


80 METER OPERATION 


NOTE: All adjustments should be made quickly as the tubes draw excessive current when their 
associated circuits are not in resonance. 


It is assumed that the proper antenna and coupler is attached to the transmitter in the following 
paragraphs and that a key is plugged in. 


Plug in a crystal with a frequency between 3,500 and 4,000 kc. Turn on power switch and allow 
transmitter to warm up for a short time. Leave STANDBY switch in STANDBY position. Turn 
the meter switch to the PLATE position. Turn on STANDBY switch, depress key and quickly 
tune OUTPUT control for a dip. It is not necessary to adjust the DRIVER control on this band. 


While holding key depressed, tune antenna coupler for a rise in y:!ate current. As the antenna 
is tuned for increased current, continuously adjust OUTPUT cont. ol for resonance as indicated 
by a dip in current. A point should be reached where the meter will still show a dip when tuned 
through resonance, but at a considerably increased current. 


The final current reading with the antenna and transmitter both tuned to resonance should be 
about 60 to 80 milliamperes. [If it is much lower than this, the antenna coupling should be in- 
creased. If a point is reached where it is no longer possible to dip the plate current, the an- 
tenna is over-coupled and the coupling should be reduced. 


40 METER OPERATION 


Plug in a crystal in the frequency range between 3,500 and 3,650 kc and turn meter switch to 
GRID position. Turn STANDBY switch to on, depress key and qu ckly tune DRIVER control for 
maximum meter reading. Release key. Turn meter switch to ’LATE position, depress key 
and tune for dip. Tune antenna as outlined under 80 meter operation. 


20, 15, 11 AND 10 METER OPERATION 


The method of tuning for these bands is exactly the same method as for the 40 meter band, 
except forthe choice of crystal frequencies. The 15 meter and 11 meter bands are operated on 
the 10 meter position of the band switch. Below is a chart of crystal frequencies necessary for 
operation in any of the amateur bands. 


WARNING: The frequencies listed cover the entire band limits. It is not advisable to operate 
near the band edge. When operating in the 15 meter band with a crystal frequency near 5250 kc , 
it is possible to tune to the 6th harmonic. As the 6th harmonic of that crystal is outside of any 
of the amateur bands it should be avoided. In any case, where two dips are noted when tuning 
the OUTPUT control, the one giving the most pronounced dip is the correct tuning. 
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Caeaie Betecnie herrea any of the figures! listed above can 1 be used for ‘operating the AT ii 
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? Be * RADIO ‘TELEPHONE OPERATION ee my : ; eee eee 
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2 operating the AT- asa phone transmitter. 3 
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‘the load presented by the radio frequency amplifier must match the output impedance | of the -- 
-modulator. ~ The modulator must have an impedance matching device, such as a transformer 
“with the proper ratio to match the load resistance of the modulator tubes to the radio frequency 
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Power input to the amplifier is expressed by the formula: 
Power In Watts - - Eply | a 
Ep is the amplifier plate voltage and tp is the amplifier Plate current in n amperes. 


As we require half the audio power pitout that we have RF power input, the audio requirements _ 
under the eperaling conditions stated the will be: 


ete f -Rigefre, cite wee 2 
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"Audio output in pate - 5x 400 x .080 « or 16 watts H Tee | : : ae 
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from the tube ine it is found er push-pull 6L.6's era Gee AB, eat 250 nate vores 
will give an output of 18 watts. The plate to plate load resistance of the tubes is found to be 
5,000 ohms. Therefore, an output transformer having a 5,000 ohm primary and a ratio of total 
primary to secondary turns of 1 to 1 will match the modulator to ue UEDA ce es Ga 
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NOTE: This example only applies to ¢ one set of condones a penance in n the apnea loading ville pe 
Cause a change in RF amplifier plate current witha subsequent change in load impedance’ and - goss 
wattage input. A different choice of modulator tubes would affect the output transformer nec- ‘ake 
essary. However, from the formula eNen above, the modulator for, ony! Set of (UNE te con-* = 
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In order to monulate: the API transmitter, ‘it is merely necessary to remove Oe jumper. on ae 
_ pins 3 and 40n the male octal plug, and connect the proper impedance output from the modulator ‘ ees: 
transformer across these two pins. "As the output of the ‘modulator ‘is AC, either’ terminal of Ve :, 
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When using | a VFO math the AT- 1, it will be necessary to abort out the eathode of the RF enoee 5 = 
and resistor on the 6AG7. If a wire is connected from A5 to D6, an octal plug having a jumper ey 
between pins 6 and 7 may be inserted in socket D for VFO operation. If the VFO receives its 72 
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to be expected under normal operating conditions. All readings are DC, except where indicated. {.)+; 
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SOCKET VOLTAGE CHART 


The trouble shooting chart incited at this point ek) also be used to good advantage in case 
OS taal ae ee aS 


TROUBLE _ SYMPTOMS | vate ‘POSSIBLE CAUSE ee Sy one 


Transmitter © _ a ; ‘Meter reads highcur= °° “5: Oscillator for Seiten, aber to: ae ee 
inoperative © rent in PLATE position. ““ ~ ~1. Defective or dirty crystal. Se “ise ate 
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“Transmitter will No increase in plate 1. Short or open connections on #4 am- 
‘not load when current with antenna . . plifier coil terminals. 
| connected toan _connected. em : -2. Shorted or open connections on termi- 
_ antenna. | | San os . -nals SB5 through 9 on the band switch. 
; gee a _ 3. Antenna coupler not tuned to band oe 
; * e : ’ operated. ee 5 
° i : aa merece 4. Inefficient antenna. | 


oe ‘TELEVISION INTERFERENCE (TVI) . erect 


There is no Single method of combating television interference that will apply to all circum- a 
stances. Each individual installation may require a different Seo ‘However, a‘few hints 
are included here PES the usual udaulial: of ear ata use i tite PA oe cg 


\ cena _ LOW- PASS FILTER - 


, A low-pass ey inserted in the coaxial line between the poanemitics A the’ oats gauge is) | 

_. very effective. The low-pass filter will eliminate any harmonic radiation above its cutoff fre=~ 
quency, usually 40 to 50 mc. The BG below describes one method of  malking a Jow-pass, fil- 
ter. ee 


. COAX, JACK 
“3 COAX JACK |. * 
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" HIGH- PASS FILTER | te ae | 
_ The high-pass filter is used where (nly: one or two fetevicion Zen are affected Aue of many.” he a 5, 
must be inserted in the TV lead-in directly at the antenna renmpinals of the receiver. is figure n 
below describes one method of LSS a high- -pass filter. Wat eres ra 
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* 30052 LINE. 


_ 20MME 


Coils are wound of No. 30 wire ona eae form. ee 
“AC. LINE FILTER 
It is sometimes paseibie that the (eatamitterd is geecdite energy ron the eaten into the WEEE he 

- wiring. This energy in turn is fed directly into the receiver through its line cord. “The figure eae 
below shows a essa! of a tench a an eh be filter, for we receiver. RR at 8 
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The coils consist of a 2" length of close wound No. 18 wire on 1/2" diameter form. 
There are numerous other methods which will help to eliminate TVI. In general, the trans- 
mitting antenna should be kept away: from receiving antennas. All RF components should be 


shielded. Consequently, the AT-1 should be operated in the case at all times. 


: See Ke sont ; ot ed eet PEK ¢ Sie Ste Taki Cer F - raf ‘ ~ ; 
For further information on television and broadcast interference elimination, refer to the am- 


ateur handbooks. © oy oe age Lene 


iM, REPLACEMENTS fn Fw 
Material supplied with Heathkits has been carefully selected to meet design requirements and 
ordinarily will fulfill its function without difficulty. “Occasionally improper instrument opera- 
tion can be traced to a faulty tube orcomponent, Should inspection reveal the necessity for re- 
placement, write to the Heath Company and supply all of the following information: 


A. Thoroughly identify the part in question by using the part number and description found in 
the manual parts list. ies iad Be: . 

B. Identify the type and model number of kit in which it is used. ©. : 

C. Mention the order number and date of purchase. “?.°-..0 0 

D. Describe the nature of defect or reason for requesting replacement. 


Kee oX 


«. tia sss 


The Heath Company will promptly supply the necessary replacement. © Please do not return the 
original component until specifically requested to do so. Do not dismantle the component in 
question as this will void the guarantee. If tubes are to be returned, pack them carefully to 
prevent breakage in shipment as broken tubes are not eligible for replacement. This replace- 
ment policy does not cover the free replacement of parts that may have been broken or damaged 
through carelessness on the part of the kit builder. vhs : FAN eae ee . 
ales Soy we, SERVICE Soe ee 
In event continued operational difficulties of the completed instrument are experienced, the fa- 
cilities of the Heath Company Service Department are at your disposal. Your instrument may 
be returned for inspection and repair for a service charge of $5.00 plus the cost of any addi- 
tional material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COM- 
PLETED INSTRUMENTS CONSTRUCTED IN ACCORDANCE WITH THE INSTRUCTIONS AS 
STATED IN THE MANUAL. Instruments that are not entirely completed or instruments that 
are modified in design will not be accepted for repair. Instruments showing evidence of acid 
core solder or paste fluxes will be returned not repaired. 2s 'jg3 f= 1 ve 
_ The Heath Company is willing to offer its full cooperationto assist you in obtaining the ‘specified 
performance level in your instrument. Factory repair service is available for a period of one 
year from the date of purchase or you may contact the Engineering Consultation Department by 
mail. For information regarding the possible modification of existing kits, the volumes listed 
in the Bibliography section are recommended. They can be obtained at or through your local 
library, as well as at any electronic outlet store. Although the Heath Company Sincerely wel- 
comes all comments and suggestions, it would be impossible to design, test, evaluate and as- 
sume responsibility for proposed circuit changes for specific purposes. Therefore, such mod- 
ifications must be made at the discration of the kit builder according to information which will 
be much more readily available from some local source. 
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SHIPPING INSTRUCTIONS 


Before returning a unit for service, be sure that all parts are securely mounted. Attach a tag 
to the instrument giving name, address and trouble experienced. Pack ina rugged container, 
preferably wood, using at least three inches of Shredded newspaper or excelsior on all sides. 
DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTON IS NOT CONSIDERED 
ADEQUATE FOR SAFE SHIPMENT OF THE COMPLETED INSTRUMENT. Ship by prepaid 
express if possible. Return shipment will be made by express collect. Note that a carrier 3 
cannot be held liable for damage in transit if packing, in HIS OPINION, is insufficient. 


{ 


SPECIFICATIONS 3.08 £.)2 4» 


All prices are subject to change without notice. The Heath Company reserves the right to dis- 
_ continue instruments and to change specifications at any time withdbut incurring any obligation 
to incorporate new features in instruments previously sold. __...:\; ieesigh 
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= 7 WARRANTY 
The Heath Company limits its warranty of parts supplied with any kit ‘to a period of three (3) : : 
months from the date of purchase. Replacement will be made only. when said part is returned = 
postpaid, with prior permission and in the judgment of the Heath Company was defective at the . ."): 


ayo eon tg 


time ofsale. This warranty does not extend to any Heathkits which have been subjected to mis- ©: 
- -use, neglect, accident and improper installation or applications. * Material supplied with a kit «"** 
_ Shall not be considered as defective, even though not in exact accordance with specifications, if _ ae 
. it substantially fulfills performance requirements. -This warranty is not transferable and ap- *="%. 
plies only to the original purchaser. This warranty is in lieu of all other warranties and the »/%.: 
Heath Company neither assumes nor authorizes any other person to assume for them any other © “::*” 
- liability in connection with the saie of Heathkits. ~ SRE UR ae Ol ROR Bigg an ORE 
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_ The assembler is urged to follow the instructions exactly as provided. ‘The Heath Company ©: %:_ 

- assumes no responsibility for the operation of the completed instrument, nor liability for any - 
_ damages or injuries sustained in the assembly or operation of the device... | oth sa? 
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The Radio Amateur's Handbook, A.R.R.L. a ee . oe 
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., PARTS LIST 9 = * | Ps 

‘HEATHKIT AMATEUR TRANSMITTER . Se 

eae | ea. MODEL AT-1 Cee TM ates ke : 

PART | PARTS DESCRIPTION es . PART \PARTS DESCRIPTION ~ 


No. . \Per Kit * ie Se ae NO. | Per Kit | ees 
MBL ee ae he oe erteere oe a oa Sic. OS 
3 _.100 Q 1/2 watt Ret ae Sal) mugs Do 8/8" rubber grommet eet otek 

1-16 - 4.7 KQ 1/2 watt "225 1 3208=2 4 - Spring clip Se eee 

_ 1-26 100 K2 1/2 watt ¢ 250-8 . 10 | » #6 sheet metal screw vec a 
1-43A 51 2 1 watt 5% 7 »» 250-9 "24 © %-6-32 round head BI 5, Fpee 
1-17A 100 21 watt Ce. 256g eg 1 ee 
1-11B "22 KQ 2 watt ~~ "250-18 ~"' 4 ~ "8.32 round head screw * 
1-10B 417 KQ 2 watt -= fe 200-394 74-5 “4-40 round head screw 

Sy Se oy 252-3 2 524 - ]0-32 hex nut ~ 9 ote: 

eae aoe | sie), ee DOD 4 Red :. 8-32 hex nut Ste reeled 
1 ~~ 15 ppt 500 volt mica © baa 252-7 = ——- Control nut tL 

i sat {22 uut 1 kv silver mica 2) ° 252-15 “ged <4-40 hex nut = AMS oe 
20-31 2 68 wuf 1 kv silver mica bees: 253-10 - a - Control washer ch. 

ee 20-81 3 Lis "2100 uf 500 volt mica fg 254-1 oy pat ie, #6 lockwasher _ 2 

20-32 22 1 38),:100 wut 1 kv mica Yong 254-2 Ue “sili 
7 3 
1 
2 
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_.~ Condensers 
-. 20-29 
~ 20-30 


0-38 .,.7. ¢2 0001 pfd 500, volt mica — 2 oe Tae Control lockwasher “osha 
a = ag bas v3 lbh #6 solder lug eyed 


-5 ufd 400 volt paper eeah 
“2 “a? 5 Boeke screw 


24,50 uf variable - © 0° 4 Te; 


1.8 dank ooh volt electrolyte roy Ce, ee 
2 i 5 “ne cay 


a age 

Bs | Eee ee haris Es oes gail an: EP caniner om 

=60-1 - 2 - ses Blidge Switch” Bele 200-49 ~1 ..~ Chassis 
+63-52 | 1 “3 pole 3 position rotary 20 4 208 -M455 ‘ _ ‘Panel S 
283-53 satel 2 Pole 3 poser Earany ‘i. 204-M47 ©. :- Coil bracket 


ye54-21 -:-~ Power transformer eno SPA Bee 

28 46-7 - -¢. Filter choke _. oge 2 340-3 Vat 

4-4 ee 
45-7 


“ignsin #16 tere wire oe 
--» -1.1 MH RF choke (ost ne 
- 90 wh RF choke Sed ee SAG —1 ~ length Spaghetti =~ 


eet se roll Hookup wire “ne eee : 
e ) chy 
-* Oscillator coil | Metta Etc, 
2 
1 


“40-32 | 
~~. 40-33 
~~ § 40-34 

- 740-35 

- - 40-36 


Round skirt knobs [Fifi 0". 


“80 M amplifier coil .. ©: + 469-15 “4 | 
_ Manual Sane Tie a cer Mere i ie 


2 - 40 M amplifier coil __ 595-64 
_ 4°20 M amplifier coil IE A De aera tye ee ae 
=-4-10 M amplifier coil ‘2 ie Le as Re Se aes 
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a ee oes aaa Aa 261-1 4 ta# Rubber feet ©“: % ot ee 

Bs Transformers-< Coils- Ghokes a ne oe (340-1 bi Be . length #14 bare. wir ers 
“Tubes-Meters AR AS Bee oe eannat) anaes Po ene ee am Oe DEA ae rene 
» 407- 21 Oy AO MAMMeter ete a a 1. Ore Heuer er Sea 8 ech 

a Bete. OU4G tube ei Mo a ie a Oe ee = ae 

othe - 1 ° 6L6 tube - ee ee a Se ee oe 
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: Oeickets- Terminal Bering ee Be cea Bey ie S ; ce ae 
32 Lug terminal Biip Dy ae ee ened a 


431-2 


-i'°3 Lug terminal strip =...) 2. <.* SF Pe ee oS 
-- 4 Lug terminal strip . eRe eee Sen ah oie 
' -» Crystal socket — ee aa ee ea eaner en neces 
'. Octal tube socket : fe Te ig ett Sarena atin 
PePHNONE ACK fee) Ua a eee oS Rasa Cem ck = 
eo Conxialyjack: 7. = Se age shag TE a ged ges ane 
- Octal plug : ‘ ee 
Coaxial plug 
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